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(57) Abstract 

A process for colouring a synthetic textile material or fibre blend thereof which 
comprises applying to the synthetic textile material a compound or mixture thereof, which O2N 
is free from water solubilising groups, of the Formula (1) A-N=N-D, wherein: A and D 
each independently is an optionally substituted heterocyclic or carbocyclic group and at 

least one of A or D carries directly at least one -SO2F group or carries a substituent to which at least one -SO2F group is attached except for 4- 
(4-fluorosulphonylphenylazo)-N,N-dimethylaniline, provided that one of A or D is not 3,5-difiuorosulphonylthien-2-yl, optionally substituted 
l-phenyl-pyrazol-4-yl-5-one or (a) or that one of A or D does not carry an -NCH 2 CH(OH)CH 2 Cl, -NCOCH 2 Cl or -NCH 2 CH 2 S0 2 F 
substituent. The presence of one or more -S0 2 F groups in a dye molecule generally improves the properties of that dye and confers 
surprisingly good wet fastness and light fastness properties. 
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M0N0AZ0 DYES CONTAINING A FLUOROSULPHONYL GROUP 
AND USE THEREOF 

The present invention relates to a process for colouring 
synthetic textile materials, to synthetic textiles when coloured, to a 
process for the mass coloration of plastics, to plastics when coloured, 
to certain. novel azo dyes and to compositions containing azo dyes. 

According to the present invention there is provided a 
process for colouring a synthetic textile material or fibre blend thereof 
which comprises applying to the synthetic textile material a compound or 
mixture thereof, which is free from water solubilising groups, of Formula 
(1): 

A-N=N-D 

Formula (1) 

wherein: 

A and D each independently is an optionally substituted heterocyclic 
or carbocyclic group and 
at least one of A or D carries directly at least one -S0 2 F group or 
carries a substituent to which at least one -S0 2 F group is attached 
except for 4- (4-f luorosulphonylphenylazo) -N,N-dimethylaniline, provided 
that one of A or D is not 3 , 5-dif luorosulphonylthien-2-yl , optionally 
substituted 1 -phenyl -pyrazol -4 -yl-5 -one or 



SO2F 



or that one of A or D does not carry an -NCH 2 CH (OH) CH 2 C1, "-NCOCH 2 Cl or 
-NCH 2 CH 2 S0 2 F substituent. 

Different compounds of Formula (1) may be mixed or the 
compounds of Formula (1) may be mixed with dyes which do not contain an - 
S0 2 F group. The mixtures may be simple physical mixtures or may be mixed 
crystals formed for example by co-crystallisation. Such mixtures 
generally show improvement in dyeing properties. Crystalline 
modifications of compounds of Formula (1) exist and it is intended that 
the present definition includes such crystalline modifications which may 
be formed by heat treatment . 

The presence of one or more -S0 2 F groups in a dye molecule' 
generally improves the .properties of that dye and confers surprisingly 
good wet -fastness and light - fastness properties. 

According to a first embodiment of the present invention 
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there is provided a process for colouring a synthetic textile material or 
fibre blend thereof which comprises applying to the synthetic textile 
material a compound or mixture thereof, which is free from water 
solubilising groups, of Formula (1) wherein A and D each independently is 
an optionally substituted heterocyclic or carbocyclic group in which 
at least one of A or D carries directly at least one -SO,F group or 
carries a substituent to which at least one -S 0j F group is attached and at 
least one of A or D carries directly at least one ester group or carries 
a substituent to which at least one ester group is attached. 

Azo dyes containing both an -S0 2 F and an ester group have 
improved performances in wash fastness properties over azo dyes carrying 
only an -S0 2 F group. 

The synthetic textile material may be selected from secondary 
cellulose acetate, cellulose triacetate, polyamide, polyacrylonitrile and 
aromatic polyester. The synthetic textile material is preferably 
polyamide or aromatic polyester, more preferably aromatic polyester such 
as polyhexamethylene adipamide or polyethylene terephthalate and 
especially polyethlene terephthalate. Fibre blends may comprise mixtures 
of different synthetic textile materials or mixtures of synthetic and 
natural textile materials. Preferred fibre blends are those of polyester 
cellulose such as polyester-cotton. The textile materials or blends 
thereof may be in the form of filaments, loose fibres, yarn, woven or 
knitted fibres. 

According to a second embodiment of the present invention 
there is provided a process for colouring a polyester textile material or 
fibre blend thereof which comprises applying to the polyester textile 
material a compound or mixture thereof, which is free from water 
solubilising groups, of Formula (1) in which A and D are as herein before 
defined except for 4- (4-f luorosulphonylphenylazo) -N,N- dimethylaniline 
provided that one of A or D is not 3,5- dif luorosulphonylthien-2-yl , 
optionally substituted l-phenylpyrazol-4-yl-5-one or 4-nitro-2- 
fluorosulphonylphenyl or that one of A or D does not carry an -NCH 2 CH 2 S0 2 F 
substitutent. 

The dyes of Formula (l) preferably have low solubility 
in water, typically less than 1% preferably less than 0.5% and especially 
less than 0.2% solubility in water. The dyes of Formula (1) are thus 
free from water solubilising groups such as -S0 3 H, -C0 2 H, -P0 3 H and 
quaternary amino. 

The compounds of Formula (1), optionally in conjunction with 
other disperse dyes may be applied to the synthetic textile materials or 
fibre blends thereof by methods which are conventionally employed in 
dyeing disperse dyes to such materials and fibre' blends . 

The process conditions may be selected from the following: 
i) exhaust dyeing at a pH of from 4 to €.5, at a temperature of from 
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125°C to 140 C C for from 10 to 120 minutes and under a pressure of 
from 1 to 2 bar, a sequestrant may be optionally be added; 
ii) continuous dyeing at a pH of from 4 to 6.5, at a temperature of 
from 190°C to 225 °C for from 15 seconds to 5 minutes, a migration 
inhibitor may optionally be added; 
iii) printing direct at a pH of from 4 to 6.5, at a temperature of from 
160°C to 185°C for 4 to 15 minutes for high temperature steaming, 
or at a temperature of from 190°C to 225°C for 15 seconds to 5 
minutes for bake fixation with dry heat or at a temperature of from 
120°C to 140°C and 1 to 2 bar for 10 to 4 5 minutes for pressure 
steaming, wetting agents and thickeners {such as alginates) of from 
5 to 100% by weight of the dye may be optionally be added; 
iv) discharge printing (by padding the dye onto the textile material, 
drying and overprinting) at a pH of from 4 to 6.5, migration 
inhibitors and thickeners may optionally be added; 
v) carrier dyeing at a pH of from 4 to 6.5, at a temperature of from 
95°C to 100°C using a carrier such as methyl naphthalene, 
diphenylamine or 2 -phenylphenol , sequesterants may optionally be 
added; and 

vi) atmospheric dyeing of acetate, triacetate and nylon at a pH of from" 
4 to 6.5, at a temperature of 85°C for acetate or at a temperature 
of 90 °C for triacetate and nylon for from 15 to 90 minutes, 
sequesterants may optionally be added. 

In all the above processes the compound of Formula (1) is 
applied as a dispersion comprising from 0.001% to 4% of the compound in 
aqueous medium. 

The present compounds generally provide coloured textile 
material which shows good fastness to washing, light and heat. 

The heterocyclic group represented by A and D may be selected 
from thienyl, thiazolyl, isothiazolyl , pyrazolyl, imidazolyl , pyridyl, 
pyridonyl, 1,2,4- and 1 , 3 , 4 - thiadiazolyl , furanyl, pyrrolyl, pyridazyl, 
pyrimidyl, pyrazinyl, benzothiazolyl , benzoisothiazolyl , quinolinyl, 
isoquinolinyl, indolyl, pyridcthiazolyl , pyridoisothiazolyl , 1,2,3- 
triazolyl and 1 , 2 , 4 - triazolyl . The carbocyclic group represented by A or 
D may be phenyl or naphthyl . 

For the avoidance of doubt optionally substituted 
isoquinolinyl represented by A includes structures of the formula: ■ 

(CH 2 )mOC 1 . 6 -akyl 




OH 
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in which m is from 1 to 4 and m is preferably 3. 

A and D each independently is preferably thienyl, phenyl, 
naphthyl, thiazolyl. isothiazolyl , pyridonyl, guinolinyl more preferably 
thien-2-yl, phenyl, naphth-l-yl, naphth-2-yl. thiazol-2-yl, isothiazol-5- 
yl, pyrid-4-one-5-yl or guinolinyl. a is especially preferably thien-2- 
yl or phenyl and D is especially preferably phenyl or naphth-l-yl. 

Examples of suitable substituents for A and D are cyano 
hydroxy, nitro, fluoro, chloro, bromo, iodo, f luorosulphonyl 
trifluoromethyl, alkyl, aikoxy, aryl , aryloxy. f luorosulohonylaryl 
fluorosulphonylaryloxy, -COalkyl, -COOalkyl, -OCOalkyl, -COaryl 
-COOaryl, -OCOaryl, -NKCOalkyl, -NHCOaryl , -NHS0 2 alkyl, -NHS0 2 aryl 
-Salkyl, -Saryl, -S0 2 alkyl, -S0 2 aryl, -SCN or -SRV in which R 1 and R 2 each 
independently is -H, alkyl, aryl or cycloalkyl all the alkyl, aikoxy 
aryl, aryloxy parts of the above substituents for A, D , R 1 and R 2 may 
optionally be substituted by -OH, -CN, -F, -CI, -Br, -I, - S o 2 F, aikoxy 
alkenyl, phenyl, phenylS0 2 F, aryloxy, aryloxyS0 2 F, -N (alkyl), 
-OCOalkyl, -OCOalkylCl, -COOalkyl, -COOalkylOH, -COOalkylCN,' 
-COOalkylCOalkyl, -COOalkylphenyl , -0CO phenyl, -COphenylS0 2 F, 
-OCOphenylN0 2 , -OCOphenylalkyl , -OCOphenylalkoxy, 

-COOphenyl, -OCO (f luorosulphonylphenyl) , -OalkylCN, -COOalkylOalkyl 
-COOalkylOphenyl, -OCOalkylOphenyl , -COOalkylOalkylOalkyl , 
-OCOalkylCOOalkyl, -Oalkyl COOalkyl , -OalkylCOOalkylOalkyl ' 
-OalkylCOOalkyl COOalkyl, -OalkylOCOalkylOalkyl . -COOalkyl OCOalkyl or 
-COOalkylCOOalkyl, 

-COOalkyl-Q^T -COOalkyl-C^ - L 



in which L is -H or alkyl. 

In all of the suitable substitutents for A and D each alkyl 
is preferably C^-alkyl, each aikoxy is preferably Walkoxy, each 
alkenyl is preferably C 2 . 8 -alkenyl each of which may be straight or 
branched chain, each aryl is preferably phenyl or naphthyl and each 
heterocyclic group may be any of the groups described above for A and D 
and each alkyl, aikoxy, alkenyl, aryl, heterocyclic or phenyl group may 
carry an -S0 2 F substituent. R 1 and R 2 together with the -N atom to which 
they are attached may form a 5- or 6- membered ring such as morpolino or 
piper idino. 

A further suitable substituent for A and D is a group of 
Formula R 19 -N-Y-X-W in which 

Y is a direct link or C = O, 

X is a direct link, optionally substituted alkyl ,. alkenyl , 
aryl, heterocyclic, alkylOalkyl, alkylNHalkyl or -NR 20 -z- 
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or -0-2- in which 2 is optionally substituted alkyl, 
alkenyl, aryl , heterocyclic, alkylOalkyl , - alkylNHalkyl or 
a direct link and R 20 is -H, optionally substituted alkyl, 
aryl or alkyl aryl , 
W is -C0 2 R 21 , -OCOR 21 , -OH or -CN in which R 21 is optionally 
substituted alkyl, aryl, alkylaryl, alkylOalkyl or 
alkylOH, 

R 19 is -H or optionally substituted alkyl. 

Where X, Z, R 19 , R 20 or R 21 is or contains alkyl it is 
preferably d_ 8 - alkyl more preferably C M - alkyl each of which may be 
straight or branched chain or cyclic alkyl. where X or Z is alkenyl it 
is preferably C 2 _ 8 -alkenyl which may be straight or branched chain or 
cyclic alkenyl. Where X, Z, R 20 or R 21 is aryl it is preferably phenyl or 
naphthyl more preferably phenyl. Where X or Z is heterocyclic it may be 
selected from any of the heterocyclic groups defined above for A. 
Where X, Z or R 21 is alkylOalkyl it- is preferably d.g-alkylOCi^-alkyl each 
alkyl may be straight or branched chain and the alkylOalkyl group may be 
cyclic ether. Where X or Z is alkylNHalkyl it is preferably C^- 
alkylNHC^.g-alkyl in which each alkyl may be straight or branched 
chain and the alkylNHalkyl group may be a cyclic amine. Where R 20 or R 21 
is alkylaryl it is preferably C w - alkylaryl more preferably C a . s - 
alkylphenyl and especially benzyl or ethylphenyl . Where R 21 is alkylOH 
it is preferably Ci_ 6 -alkylOH. 

The optional substituents for any of the groups represented 
by X, Z, R 19 , R 20 or R 21 may be' selected from any of the optional 
substituents listed for A, D, R 1 or R 2 . 

Preferred substituents for A and D are cyano, nitro, chloro, 
bromo, f luorcsulphonyl , C^-alkyl, C^-alkoxy, - COC^- alkyl , -NHCOC^- 
alkyl, -OCOC^-alkyl, -COOC a . 6 - alkyl, phenoxy, 4 -S0 2 Fphenoxy , R 19 N-Y-X-W in 
which R 19 , Y, X and W are as herein before defined, and -NR*R 2 in which R 1 
and R 2 each independently is -H, C x . € - alkyl, d.g-alkyl substituted by -OH, 
-CN, -CI, phenyl, -OCOC^- alkyl , -C00C x _ 6 - alkyl , 

-COOC 1i6 -alky l-Z^-COOC, ^Ikyl-C^D 

-C^-alkyl (4 -f luorosulphonylphenyl) , -OCO ( 3 - f luorosulphonylphenyl) , 
-OCO (4 -f luorosulphonylphenyl) , -C 2 _«- alkenyl , -COOC^- alkylOC^g- alkyl , 
-OC^-alkylCN, -Od.e-alkylOCOCLe-alkylOC^g-alkyl , -COOalkylOCOalkyl and 
-COOalkylCOOalkyl or where R 1 and R 2 together with the -N atom to. which 
they are attached form a morpholino or pipericino ring. 

The compounds of Formula (1) preferably carry a total of from 
one to three -S0 2 F groups, more preferably one or two -S0 2 F groups and 
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especially one -S0 2 F groups. 

The compounds of Formula (l) more preferably carry one -S0 2 F 
group and one ester group. 

A number of compounds of Formula (1) used in the above 
coloration process are novel and according to a further feature of the 
present invention there is provided a compound of Formula (2) : 

Formula (2) 

in which: 

A 1 and D 1 each independently is an optionally substituted heterocyclic 
or carbocyclic group 
and at least one of A 1 or D 1 carries directly at least one -S0 2 F group or 
carries a substituent to which at least one -S0 2 F group is attached 
except for 4 - (4-f luorosulphonylphenylazo) -N, N-dimethylaniline, 
4- (4-f luorosulphonylphenylazo) -N, N- diethyl ani line , 
4- (4-f luorosulphonylphenylazo) -N- ethyl -N-acetoxyethylaniline, 
1- <5-f luorosulphonyl-2-methylphenylazo) -2-hydroxynaphthalene , 
4- (4-f luorosulphonylphenylazo) -3- (trif luoromethylcarbcnyl amino) -N-ethyl- 
N- ( 2 -methoxyethyl) aniline, 

4- (4-f luorosulphonylphenylazo) -3- ( trif luoromethylcarbonylamino) -N-ethyl- 
N- (2-cyanoethyl) aniline, 

4- (4-f luorosulphonylphenylazo) -2 , 5 -dimethyl -N-ethyl-N- (2- 
methoxyethyl) aniline, 

4- (4-f luorosulphonylphenylazo) - 2 , 5 -dimethyl -N- ethyl -N- (2- 
cyanoethyl) aniline, 

4- (4-f luorosulphonylphenylazo) -N-ethyl-N- (2 -f luorosulphonyl ethyl) 
aniline, 

4- (4-fluorosulphonylphenylazo)-N,N-di(2-fluorosulphonylethyl) aniline, 
4- (3-f luorosulphonyl -4 -methylphenylazo) -3- ( trif luoromethylcarbonyl 
amino) -N-ethyl-N- (2 -methoxyethyl) aniline, 

4- (3-fluorosulphonyl-4-methylphenylazo) -2 , 5 -dimethyl -N-ethyl-N- (2- 
methoxyethyl) aniline, 

4- (3-fluorosulphonyl-4-chlorophenylazo) -3- (trif luoromethylcarbonyl 
amino) -N-ethyl-N- ( 2 -methoxyethyl ) aniline, 

4- (3-fluorosulphonyl-4-chlorophenylazo) - 2 , 5 - dimethyl -N- ethyl -N- (2- 
methoxe thy 1 ) ani 1 ine , 

4- (5-fluorosulphonyl-2-methylphenylazo) - 1 -aminonaphthalene , 

4 - ( 5 - f luorosulphonyl -2 -methylphenylazo) -2 -ethoxyaniline , . 

4- (3 -f luorosulphonylphenylazo) -2 , 5 -dimethoxyaniline , 

4- (2-chloro-4-nitrcphenylazo) -2-methyl-5-f luorosulphonyl ani line , 

provided that A 1 is not 3 , 5 -dif lucrcsulphonylthieh-2-yl , optionally 

substituted pyr5zol-4-yl-5-one or N-allylpyrid-2-one-5-yl and provided 

that A 1 is not 
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-h^^-cONH— ^^_S02F — ^^"S0 2 N^+-^^-S0 2 F and — ^"^-NHCO— ^^-SOzF 

when D 1 carries an -NCH 2 CH (OH) CH 2 C1 substituent and provided that one of A 1 
or D 1 is not 

SO2F 

and provided that A 1 is not a f luorosulphcnylphenyl group when D 1 is an • 
aryl amide of an aromatic 2 -hydroxycarboxylic acid. 

A 1 and D 1 each independently may be any of the heterocyclic 
groups defined for A above. A 1 and D 1 each independently may be any of 
the carbocyclic groups defined for A and D above. ■ 

A 1 and D 1 each independently is preferably thienyl, phenyl, 
naphthyl, thiazolyl, isothiazolyl or pyridonyl, more preferably thienyl, 
phenyl, thiazolyl, isothiazolyl or pyridonyl and especially thien-2-yl, 
phenyl, thiazol-2-yl, isothiazol-5-yl or pyrid-4-one-5-yl . 

D 1 is preferably phenyl. 

Preferred compounds of Formulae (1) and (2) are those in 
which A or A 1 is phenyl and D or D 1 is phenyl; A or A 1 is thien-2-yl and D 
or D 1 is phenyl; and A or A 1 is phenyl and D or D 1 is naphth-l-yl. 

The optional substituents for A 1 and D 1 are any of those 
defined for A and D above. 

A preferred sub-group of compounds of Formula (1) are those 
of Formula (3) : 




Formula (3) 
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wherein: 

R 1 and R 3 each independently is -H or optionally substituted C^-alkyl or 

optionally substituted aryl; 
R 3 , R\ R s and R« each independently is -H, -F, -CI, -Br, -I, -S0 2 F or 

C^-alkyl, C^-alkoxy, C^alkanoylamino, -NHS0 2 alkyl or 
Ophenyl each of which may be optionally substituted; 
R 7 , R« and R» each independently is -H, C^-alkyl , -N0 2 , -CO0C, «- alkyl 

-OCOalkyl, ' 

-CI, -F, -Br, -I, -COC^- alkyl, -CN, f ormyl , protected 
formyl or -S0 2 F provided that at least one of R 1 to R» is - S0 2 F or 
carries a substituent to which at least one -S0 2 F group is attached 

and provided that R 7 and R» are not both 

-S0 2 F. 

Where R 7 , R' and R' is or contains alkyl the alkyl may be 
optionally subustituted. 

Protected formyl groups include for example oxazolidone 
imidazoline, thiazolidine, bisulphite, cyanohydrin. hydrazone and oxime 

The compounds of Formula (3) are novel and accordingly are a 
further aspect of the present invention. 

The optional substituents for groups represented by R 1 to R» 
may be selected from any of the substituents described above for A and D 
The optional substituents for R 1 to R» are preferably -CN -OH 
-OCCXWalkyl. -COOC,.,- alkyl, phenyl, -OCOphenyl, -0C0phenylS0 2 F, 
phenylSC 2 F, -OphenylSC 2 F. -CO^henylSO.F, -COOC^-alkylOCOC.^-alkyl and 
-COOC^-alkylCOCXWalkyl. 

Preferred compounds of Formula (3) are those in which R* and 
each independently is -CH 3 , -C 2 H 5 . -C 2 H 4 CN, -C 2 H 4 OH, -CH <CH 3 ) CH 2 CH 3 , -C 4 H„ 
-CH 2 (4-fluorosulphonyl P henyl) , -C 2 H 4 <4 -f luorosulphonylphenyl) , -C 3 H 7 <4- 
fluorosulphonylphenyl), r». r«, r s and RS each independently is _ H _ a 
-CM,, -OCH 3( -NHCOCH 3 , -NHCOC 2 H s , -NHS0 2 CH 3 or -S0 2 F and R 7 , R° and R' each 
independently is -H, -no 2 , -CN, -COCH 3 , -COOC 2 H 5 , -S0 2 F or -CH 3 provided 
that both R 7 and R 9 are not -S0 2 F. 

Especially preferred compounds of Formula (3) are those in 

which 

R 1 and R 2 each independently is -C 2 H 4 CN, -c 2 H s or (4- 
fluorosulphonylphenyl)C a . 6 - alkyl; 

R 3 is -H, -OCH 3 , -CH 3 or -S0 2 F; 
R 4 and R s each independently is -H, -CI or -S0 2 F; 

R s is -H, -NHCOCH 3 , -NHCOC 2 H 5 , -CH 3 or -S0 2 F; 

R 7 is -N0 2 , -COCH 3 , -COOC 2 H s or -S0 2 F; 

R 8 is -H, -S0 2 F or -CI; 

R s is -N0 2 , -S0 2 F or -CHO. 

A further preferred sub-croup of compounds of Formula (1) are 
those of Formula (4) : 



R 
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N=N 




Formula (4) 

wherein: 

R 1 to R € are as hereinbefore defined; 

R 10 to R 14 each independently is -H, alkoxy, alkyl, -N0 2 , -S0 2 F, -F, -CI , 
-Br, -I or -CN; 

provided that when R 10 is S0 2 F, R 12 is not -N0 2 and R 11 , R 13 and R 14 are not 
all -H. 

Where a group represented by R 10 to R 14 is alkyl it is 
preferably C a . 10 -alkyl, more preferably C x . c -alkyl.. Where a group 
represented by R 10 to R 14 is alkoxy it is preferably C wo -alkoxy more 
preferably Cj. € - alkoxy. 

Compounds of Formula (4) are preferably those in which 
R 1 and R 2 each independently is -CH 3 , -C 2 H 5 , -C 3 H 7 , -C 4 H 9 , -C^, -C^, 
-CH(CH 3 )CH 2 CH 3 , -CH 2 phenyl, -C 2 H«phenyl, -C 3 H 6 phenyl, -C 2 H 4 CN, 
-C 2 H 4 OH, -C 2 H 4 OCH 3 , -C 2 H 4 COOCH 3 , -C 4 H 8 COCH 3 , -C 2 H 4 C0CH 3 , 
- Cal^OCOCHa . - C 3 H € OCOCH 3 , - C 4 H e OCOCH 3 , - C 2 H 4 OCOpheny 1 , 
-C 2 H 4 OCOphenyl(S0 2 F) , - C 2 H 4 COOC 2 H 4 OCH 3 , - C 2 H 4 OC 2 H 4 COOC 2 H 4 0CH 3 , 
allyl, -C 2 H 4 Ophenyl, -C 2 H 4 0 (f luorosulphonylphenyl) , 
-CH 2 CH(CN) (0C 2 H 4 ) , C^-alkylphenylSOjF, 



i6.alky— (7^ , -CCOO, ©.alkyl 



-CCOC 



-COOCa.s-alkylOCOCi.g-alkyi or -COOC^-alkylCOOCj.g-alkyl • 
R 3 is -H, -OCH 3 or -CI; 

R 4 is -H, -CH 3 , -NHCOCHj, -NHCOC 2 H s , -NHCOCH (CH 3 ) a \, -NHC0C 3 H 6 C1, 
-NHCOC(CH 3 ) 3 , -0CH 3< -OC 4 H 9 , -F, -CI, -Br, -lor -NHSO.C^- 
alkyl; 

R 5 is -H, -OCH 3 , -OC 2 H 5 or -CI; 

R 6 is -H, -CH 3 , -OCH 3 , -F, -CI, Er, -I or - NKS0 2 C 1 . 6 - alkyl ; 
R 10 is -H, -OCH 3 , -N0 2 , -CI, -Er or -CN; 
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R 11 
R u 
R u 
R" 



R 1 and R 2 



is -H; 

is -SOjF or -NOj; 

is -H, -OCH 3 , -S0 2 F, -CI, -Br or -N0 2 ; and 

is -H, -0CH 3 , -ci, -Br or -CN, provided that at least one of 

R* or R s is -H and that at least one of R 4 or R« is -K. 

More preferably compounds of Formula (4) are those in which 

each independently is -c 2 H s , -C 4 H S , -CH (CH 3 ) CH 2 CH 3 , -C 3 H 4 0C0CH 3 

-C 4 H e OCOCH 3 , -CAOCQphenyl. -CH 2 phenyl, C M -alkylph«iylSp 1 P. C, 

6 -alkylOphenylS0 2 F, 



-COOC 16 _ alkyl 



-COOC, calky. 



-O 



-COOC^-alkylOCOC^- alkyl or -COOC^-alkylCOOC^-alkyl 
R" is -H, -CH 3 or -NHCOCH 3 ; 
R 3 , R s , R 6 and R 11 is -H; 

R 10 and R" each independently is -H, -CI. -Br or -N0 2 ; 
R" is -S0 2 F; and 
R 14 is -H, -CI or -Br. 

An especially preferred compound of Formula (4) is that in 
which R 1 is -C^; R 2 is -CAOCQphenyl; R* is -CH 3 ,- R™ and R» are both -CI- 
is - so **; ^ R 3 . R s , R s , R" and R" are all -H. 

An especially preferred sub-group of compounds of Formula (1) 
are those of Formula (7) : 



F0 2 S 




Formula (7) 



in which 

R 1 and R 2 each independently is optionally substituted C^-alkyl; 
R" 1 is alkyl or a group of Formula R 19 -N-Y-x-W 
in which Y is a direct link or C = 0, X is a direct link,. alkyl, alkenyl, 
aryl, heterocyclic, alkylOalkyl, -NR"- Z -, -COOZ or -O-Z in which Z is 
alkyl, alkenyl, aryl, heterocyclic, alkylOalkyl or a direct link and R» 
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is -K, alkyl, aryl or alkylaryl, W is -C0 2 R 21 , -OCOR 21 or -OH in which R 21 
is alkyl, aryl, alkylaryl, alkylOalkyl or alkylOH, and R 19 is -H or alkyl; 
R 5 is -H, Ca.g-alkoxy or -Ophenyl; 
R 10 is -N0 2 or -CI; and 
R 13 and R 14 each independently is -H or -CI. 

The dyes of Formula (7) are novel and form a further feature 
of the present invention. 

In the dyes of Formula (7) 
R 1 and R 2 each independently is preferably C^-alkyl or C^-alkyl 

substituted by phenyl or -COOC^-alkyl , and more preferably 
is ethyl, propyl, butyl, 1 -methylpropyl , hexyl, benzyl, 
ethylphenyl or propylphenyl . 
R 4 is preferably a group of Formula R 19 -N-Y-X-W in which 
R 19 is preferably -H or C M - alkyl more preferably -H; Y is 

preferably a direct link or C = O more preferably C = O; 
X is preferably a direct link, C^-alkyl, C 2 . 8 -alkenyl , any of 
the carbocyclic or heterocyclic groups defined above for A, 
Cx.g-alkylOC^-alkyl, -NR 2o -Z-, -COOZ or -O-Z- in which R 20 is 
preferably -H, C^-alkyl, phenyl or benzyl and 
Z is preferably a direct link or C^-alkyl, C 2 _ 8 -alkenyl , 

phenyl, benzyl or any of the heterocyclic groups defined 
above for A; 

X is more preferably a direct link, CH 2 , C 2 R,, CH 2 C<CH 3 ) 2 , 

cyclohexyl, CH = CH, phenyl, -NR 20 -Z, -COOZ or -O-Z- in which 

R 20 is preferably -H, Z is preferably, a direct link, C^alkyl or 
benzyl . 

W is -C0 2 R 21 , -OCOR 21 or -OH in which R 21 is C x . 6 -alkyl, phenyl, 

chlorcbenzyl, C^-alkoxybenzyl , benzyl, C^e-alkylOC^-alkyl or 
C a . 6 -alkylOH more preferably ethyl, methyl, butyl, or 1,3- 
dimethylbutyl . 

Dyes in which both A and D are phenyl and in which one of A 
and D carries a 4-S0 2 F group are generally more stable and build up better 
on polyester textile material, than do the corresponding 2-S0 2 F dyes. 

A further preferred sub-group of compounds of Formula (1) are 
those of Formula (5) ; 
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Formula (5) 

wherein: 

R^to R 4 and R» to R« are as herein before defined; and 

R" to R» each independently is -H, -F, -ci. -Br, -I, -so 2 F, -NO,, 

-CN, - NR X R 2 , OH or optionally substituted -C a . 6 -alkyl or 

-Ci.g-alkoxy . 

The optional substituents for any of the groups represented 
by R to R" may be selected from any of optional substituents described 
above for A, D, R 1 and R 2 . 

Compositions comprising dispersions of the compounds of 
Formula (1) in which A is an optionally substituted heterocyclic or 
carbocyclic croup,- and D is an optionally substituted carbocyclic croup- 
and at least one of A or D -carries directly at least one -SO iF group or ' 
carried a substituent to which at least one -S0 3 F group is attached in 
aqueous media are novel and font, a further feature of the present 
invention. Compositions comprising dispersions of compounds of Formulae 
(2), (3), U), (5) and (7) are also novel. The compositions typically 
comprise form 1% to 30% of a compound of Formulae (1), (2), (3), (4), (5 ) 
or (6) in an aqueous medium. The compositions are preferably buffered at 
pH 2 to 7 more preferably at pH 4 to 6 . 

These dispersions may further comprise ingredients 
conventionally used in dyeing applications such as dispersing agents for 
example 1 ignosulphcnates , naphthalene sulphonic acid/formaldehyde 
condensates or phenol/cresol/sulphanilic acid/formaldehyde condensates, 
surfactants, wetting agents such as alkyl aryl' ethoxylates which may be 
sulphoneted cr phosphated, inorganic salts, de-foamers such as mineral 
oil or ncnanol, organic liquids and buffers. Dispersing agents may be 
present at from 10% to 200% on the weight of the compound of Formulae 
(1). <2>, (3), (4), (5) or (7). Wetting agents may be used at from 0% to 
20% on the weight of the compound (1), (2), (3), 14), (5) or (7). The 
dispersions may be prepared by bead milling the compound of Formula (l) , 



WO 95/20014 



13 



PCT/GB94/02831 



(2), (3), (4), (5) of (7) with class beads or sand in an aqueous medium. 

According to a further feature of the present invention there 
is provided a process- for the mass coloration of plastics which comprises 
incorporating into a plastics material a compound or mixture thereof 
which is free from water solubilising groups, of Formula (1) wherein A 
and D each independently is an optionally substituted heterocyclic or 
carbocyclic group and at least one of A or D carries directly at least 
one -S0 2 F group or carries a substituent to which' at least one -S0 2 F croup 
is attached. 

According to a further feature of the present invention there 
is provided a process for the mass coloration of plastics which comprises 
incorporating into a plastics material a .compound or mixture thereof 
which is free from water solubilising croups, of Formula (1) wherein A 
and D each independently is an optionally substituted heterocyclic or 
carbocyclic croup and at least one of A or D carries directly a least one 
-S0 2 F group or carries a substituent to which at least one -S0 2 F group is 
attached and at least one of A or D carries directly at least one ester 
group or carries a substituent to which at least one ester group is 
attached. 

The plastics may be selected from polystyrene, acrylics, " 
styrene/acrylcnitrile mixtures, acrylonitrile/butadiene/styrene mixtures, 
polycarbonate, polyether-sulphone, nylons, rigid PVC (uPVC) and 
polypropylene. 

The compound may be incorporated by blending with granules or 
powdered plastics material by, for example, dry tumbling or high-speed 
mixing followed by injection moulding on a screw machine or by 
conventional compounding/masterbatching techniques. The present dyes 
generally dissolve or disperse readily in hot plastics melt and provide 
bright coloration generally with good clarity and good light fastness. 

The plastics materials when coloured with the. above dyes form 
a further feature of the present invention. 

The compounds of Formula (1) may be obtained by usual methods 
for the preparation of azo compounds such as by diazotisation of an amine 
of Formula A-NH 2 or A A -NH 2 and coupling onto a component D-X or D x -X in 
which A, A 1 , D and D 1 are as hereinbefore defined and X is a group 
displaceable by a diazotised amine. Typically the amine, A-NH 2 or A X -NH 2 
may be diazotised in an acidic medium, such as acetic, propionic or 
hydrochloric acid using a nitrosating agent such as nitrosylsulphuric 
acid, sodium nitrite or methylnitrite at a temperature from -10°C to 
10° C. Coupling onto the component D-X or D x -X may be achieved by adding 
the diazotised amine to a mixture of D-X or D x -X in an alkanol such as 
methanol at a temperature from 0 C C to 10°C. After coupling the compound 
of Formula (1) may be recovered from the reaction mixture by any 
convenient means such as by filtration. 
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Fluorosulphonyl groups may be introduced into the compounds 
of Formula (1) or Formula (2) or into the A, A 1 , D and D 1 components prior 
to coupling by methods generally available in the literature. For 
example reaction of the compound of Formula (1) or Formula (2), A-NH 2 , A 1 - 
NH 2 , the NH 2 being protected as necessary, D-X or D*-X, in which A, A 1 , D 
and D 1 are as hereinbefore defined, with chlorosulphonic acid optionally 
in the presence of dimethyl formamide and thionylchloride at a temperature 
of from 30°C to 140°C gives the chlorcsulphonyl derivative. The 
chlorosulphonyl derivative may be reacted in boiling aqueous media with 
potassium fluoride to give the fluorosulphonyl derivative. 

Alternatively the compound of Formula (1) or Formula (2), 
A-NH 2 , A A -NH 2 , D-X or D*-X may be sulphonated with sulphuric acid or oleum 
to give the sulphonic acid derivative which may be converted to the 
chlorosulphonyl derivative by reaction, either of the free acid or an 
inorganic salt thereof, with thionylchloride optionally in the presence 
of a chlorophosphorus compound such as phosphorus oxychloride or 
phosphorus pentachloride in an organic liquid such as an aromatic 
hydrocarbon at a temperature of from 20°C to 110°C. Similarly a 
sulphonate ester may be converted to the corresponding chlorosulphonyl 
derivative. The chlorosulphonyl derivative may then be converted to the 
fluorosulphonyl derivative as described above. 

The compounds of Formulae (1), (2), (3), (4), (5) and (7) are 
useful for the coloration of synthetic textile materials particularly 
polyester textile materials and fibre blends thereof to which they impart 
colours which have excellent wet and light fastness properties. 

The compounds of Formula (1), (2), (3), (4), (5) or (7) are 
also useful for the mass coloration of plastics as described above and 
impart bright colours generally with good clarity and light fastness. 

The invention is further illustrated by the following 

Examples . 
Example 1 

ethvl-N- (2 -benzoyloxvethvl) aniline Y 

i) Preparation nf 2 . 5 -cic hloro-4 - chlorosulphonvlani 1 Ihp 

2,5-Dichloroaniline (32.4 parts) was added portionwise to 
chlorosulphonic acid (93 parts) at 35°C. The mixture was stirred at 
120°C for 3hrs and then cooled to 70°C. Dimethyl formamide (1.6 parts) 
and thionyl chloride (15 parts) were added, maintaining the temperature 
at 65-70°C and the mixture stirred at 70°C for 24 hours. The reaction 
mixture was cooled to ambient temperature and poured with caution onto 
stirred ice (1000 parts) producing a cream precipitate. The product was 
isolated by filtration, washed acid-free with ice/water and dried under 
vacuum to yield; 2 , 5-dichloro-4 -chlorosulphonylaniline (44.2 parts). 

ii) Prepsrar ion o f 2 , 5 -dichIoro-4 - f luorogulphonvl ani 1 ine 

A mixture of 2 , 5-dichloro-4 -chlorosulphonylaniline (44.2 
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parts), potassium fluoride (38 parts) and water (100 parts) was stirred 
under reflux for 5 hours. The reaction mixture was cooled to ambient 
temperature and drowned into water (3 00 parts) . The cream precipitate 
was isolated by filtration, washed with water and dried under vacuum to 
yield; 2 , 5-dichloro-4-f luorosulphonylaniline (37.2 parts). 

iii) Preparation of 3 -meth vl -N-ethvl -N- (2 - benzoyl oxve thy 1 ) aniline . 

Benzoylchloride (3.3g) was added to a mixture of N-ethyl-N- 
hydroxyethyl- 3 -methyl aniline (2.1g) in acetone (25cm 3 ) and pyridine (1cm 3 ) 
and stirred at reflux for l hour. The reaction mixture was cooled and 
used directly in iv) below. 

iv) Preparation of 4- (2 . 5 -dichlo ro-4 - f luorosulnhonvlphenvlazo) -methvl -N- 
ethvl-N- (2-benzovloxvethvl) aniline 

Nitrosyl sulphuric acid (3cm 3 of 4 0%) was added to a mixture 
of 2, 5 -dichloro-4 -f luorosulphonylaniline (2g) in acetic/propionic acid 
(66:14, 25cm 3 ) at 0°C to 5°C. The mixture was stirred at 0°C to 5°C for 2 
hours before adding the reaction mixture from iii) above in methanol 
(100cm 3 ) at 0°C to 5°C. The precipitated solid was collected by 
filtration, washed with water, slurried with methanol, collected by 
filtration and washed with methanol to give 4 - (2 , 5-dichloro-4 - 
f luorcsulphonylphenylazo) -3 -methyl -N-ethyl-N- (2 -benzoyloxyethyl ) aniline 
(2.1g) when applied to polyester materials from aqueous dispersion gives 
bluish-red shades with excellent wet and light fastness properties. 

The following examples of dyes of Formula: 
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were prepared by the procedure of Example 1- 
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81 


-C 2 H S . 


-C 3 H 6 COOC 2 H s 


-CH 3 


-H 


-H 


523 


82 


-cyclohexyl 


-CH 2 phenyl 


-H 


-H 


-H 


509 


83 


-C 4 H 9 


-CH(CH 3 ) 2 


-NHCOCH 3 


-H 


-H 


539 


84 


-C 2 H 5 


-C 4 H, 


-NHCOCH 3 


-H 


-H 


539 


85 


-C 2 H 5 


- C 2 H 4 OC 2 H 4 COOC 2 H 4 OCH 3 


-CH 3 


-H 


-H 


525 


86 


-C 2 H 4 OH 


-C 2 H 4 0phenyl 


-CH 3 


-H 


-H 


520 



Example 8 7 

Preparation of 4 - (2 , 6-dibromo-4 -f luorosulphonvl p henvlazo) - 3 -acetami rin- 
N,N-aiethvlani line 

i> Preparation of 2 , 6 -dib romo-4 -f luorosulphonvlanil ine 

To a solution of 4 -aminobenzenesulphonyl fluoride (10 parts) 
in acetic acid (100 parts), stirring at 0-5°C, was added gradually a 
solution of bromine (18 parts) in acetic acid (50 parts).; keeping the 
temperature below 5°C. The temperature was allowed to warm to ambient 
and the mixture was stirred at this temperature for a further lhr. The 
reaction mass was drowned into water (5 00 parts) , the product was 
isolated by filtration, washed with cold water and dried at 50°C to 
yield; 2 ,6 -dibromo-4 -f luorosulphonylaniline (17.5 parts) . 

ii) Preparation cf 4 - C2 , 6 -dibromo-4 - f lucrosulphonvlphenvlazo) -3 - 

acetamido-N, N- diethyl anil ine 

A mixture of 2 , 6 -dibromo-4 - f luorosulphonylaniline (2.7 
parts) and acetic/propionic acid mixture (15 parts, 86/14 vol/vol) was 
stirred and heated until a complete solution was fcrmed. The solution 
was set stirring at 0-5°C,;and nitrosyl sulphuric acid soln (5 parts) 
was added drcpwise. The mixture was stirred at this temperature for a 
further 3 0min. . . . 
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The diazo solution was added slowly to a mixture of 3-N,N- 
diethylaminoacetanilide (1.7 parts), methanol (50 parts) and sulphamic 
acid (0.5 parts); stirring at 0-5°C. After stirring for lhr at this 
temperature, water (50 parts) was added and the mixture was stirred a 
further 3 0min at ambient temperature. The product was isolated by 
filtration, washed with water and methanol and then dried at 50°C to 

yield; 4- (2 , 6-dibromo-4 -f luorosulphonylphenylazo) -3-acetamido-N,N- 

diethylaniline (1.8 parts) Amax=480nm. 

When applied to polyester materials from an aqueous 

dispersion, the dye gives dull orange shades with excellent light 

fastness and excellent fastness to wet treatments. 

The following examples of dyes of Formula: 



F0 2 S 




were prepared by the procedure of Example 87; 



Ex 


R 1 


R 2 


R 4 


R 3 

i 


R 6 


A max 

/nm 


88 


-C 2 H 4 0H 


-C 2 H 4 0C 2 H 5 


-H 


-H 


-H 


434 


89 


-C 2 H 4 0CH 3 


-C 2 H 4 0CH 3 


-CH 3 


-H 


-H 


447 


90 


-C 2 H 4 CN 


-C 2 H 4 CN 


-CH 3 


-H 


-H 


418 


91 


-C 2 H S 


-C 2 H 4 CN 


-CH 3 


-H 


-H 


435 


92 


-H 


-C 2 H 4 CN 


-H 


-H 


-H 


399 


93 


-C 2 H 5 


-C 2 H 4 CN 


-H 


-H 


-H 


421 


94 


-C 2 H 4 OH 


-C 2 H 4 CN 


-H 


-H 


-H 


420 


95 


-C 2 H 4 CN 


-C 2 H 4 CN 


-H 


-H 


-H 


4 06 


96 


-C 2 H S 


-C 2 H S 


-H 


-H 


-H 


438 


97 


-C 3 H 5 


-C 2 H 5 


-CH 3 


-H 


-H 


453 


98 


-C 2 H 4 OH 


-C 2 H 4 0H 


-CH, 


-H 


-H 


4 54 


99 


-C 4 H 9 


-C 4 H 9 


-H 


-H 


-H 


442 


100 


-C 2 H 5 


-CH 2 phenyl 


-H 


-H 


-H 


431 


101 


-C 2 H 5 


-C 2 H 5 


-NHCOCH 3 


-H 


-H 


486 


102 


-C 4 H 9 


-C 4 H 9 


-NHCOCH 3 


-H 


-H 


486 


103 


-C 4 H e OCOCH 3 


-C 4 H e 0C0CH 3 


-NHC0CH 3 


-H 


-H 


479 
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Example 104 

Preparation of 4- (2 , 6 -dicyano-4 -f luorosulphon y phenvlazo) -3-acer.Rmirio. 
N.N-diethvlaniime 

A mixture of 4 - (2 , 6-dibromo-4 -f luorosulphonylphenyllazo-3- 
acetamido-N,N-diethylaniline (Example 101) (1.5 parts), cuprous cyanide 
(0.54 parts) and dimethylf ormamide . (20 parts) was stirred at ambient 
temperature for 3hr. The reaction mixture was diluted with water (40 
parts) , stirred for 3 0min and the product was isolated by filtration to 
yield; 4- (2 , 6 -dicyano-4 -f luorosulphonylphenylazo) -3-acetamido-N,N- 
diethylaniline (0.8 parts) Amax=61lnm. 

When applied to polyester materials from an aqueous 
dispersion, the dye gives bright blue shades with excellent light 
fastness and excellent fastness to wet treatments. 

Example 105 

Preparation of 4- (2 , 6-dicvano-4 - f luorosulphonvlphenvlazo) - 3 - acetam ido- 

N,N-di-n-butvl aniline : ■ 

The dye in Example 102 (3.0g) was stirred in DMF (30cm 3 ) and 
CuCN (l.Og) at 90°C for 2 hours. The reaction mix was drowned onto ice 
and the precipitate collected, washed with water and dried under 
suction. The filter cake was dissolved in dichloromethane , filtered and 
the filtrate evaporated to give a blue dye Umax 611nm) . 

Example 106 

Preparation of 4- (2 , 6-dicvano-4- f luorosulphonvlphenvlazo) -3-acetamirin- 
N,N-diacetoxvbutvlamino aniline " ' 

The dye in Example 103 (3.0g) was stirred in DMF (30cm 3 ) and 
CuCN (l.Og) at 90°C for 2 hours. -The reaction mix was drowned onto ice 
and the precipitate collected, washed with water and dried under 
suction. The filter cake was dissolved in dichloromethane, filtered and 
the filtrate evaporated to give a blue dye Umax 608nm) . 

Example 107 

Preparation of 4- (2 , 6-dichloro-4 - f luorosulphonvlphenvlazo) -N.N-di-n- 
butvlaniline & — 

i) Prepa ration of 2 , 6 -dichloro-4 -chlorosulphonvlani line 

The procedure, of Example lii) was repeated except that in 
place of the 32.4 parts of 2 , 5 -dichloraniline , 32.4 parts of 2,6- 
dichloroaniline were used, to yield 2 , 6 -dichloro-4 - 
chlcrosulphonylaniline (42.6 parts). 

ii) Preparation of 2 . 6 -dichloro-4 - f luorcsulphcnvlani 1 ine 

The procedure of Example lii) was repeated except that in 
place of the 44.2 parts of 2 , 5-dichloro-4 -chlorosulphonylaniline , 42.6 
parts of 2, 6-dichloro-4 -chlorosulphonylaniline were used, to yield 2,6- 
dichloro-4 -f luorosulphonylaniline (36.0 parts). 

iii) Preparati on of 4- (2 , 6 -dichloro-4 - f luorcsulphonvlphenvlazo) -N, N-di -n- 
butylaniline 

A mixture of 2 , 6 -dichloro-4 - f luorosulphonylaniline (2.0 
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parts) and acet ic/propionic acid mixture (15 parts, 86/14 vol/vol) was 
stirred and heated until a complete solution was formed. The solution 
was set stirring at 0-5°C and nitrosyl sulphuric acid solution (5 parts) 
was added slowly. The mixture was stirred at this temperature for a 
further 30min. The cooled diazo solution was added slowly to a mixture 
of N,N-di-n-butylaniline (1.7 parts), methanol (40 parts) and sulphamic 
acid (0.5 parts); stirring at 0-5°C. After stirring for 3hr at this 
temperature, water (50 parts) was added and the mixture stirred for a 
further 2hr at ambient. The product was isolated by filtration, washed 
with water and methanol and dried to yield; 4- (2 , 6-dichloro-4- 
fluorosulphonylphenylazo) -N, N-di-n-butylaniline (3.0 parts) Amax=443nm. 
When applied to polyester materials from an aqueous dispersion, the dye 
gives dull yellow brown shades with excellent fastness to light and wet 
treatments . 

The following examples of dyes of Formula: 



FG 2 S 




N=N 




=/ R2 



were prepared by the procedure .of Example 107: 



Example 


R 1 


R a 


R 4 


R 3 


R 6 


Amax/nm 1 


108 


-C 2 H 5 


-C 2 H 5 


-H 


-H 


-H 


439 


109 


-C 2 H S 


-C 2 H 5 


-CH 3 


-H 


-H 


455 


110 


-C 2 H 5 


-CH 2 phenyl 


-H 


-H 


-H 


431 1 



Example ill 
Preparation cf 4- 



(2-bromo-4-f luorosulpho nvlphenvlazo) -3-acetamido-N.N- 



diethvlanil ine 

The procedure of Example 87ii) was repeated except that in 
place of the 2.7 parts of 2 , 6 -dibromo-4 - f luorosulphonylaniline ; 2.0 
parts of 2-bromo-4-f luorosulphonylaniline were used. The product, 4- (2- 
bromo-4-f lucrosulphonylphenylazo) -3 -acetamido-N,N-diethylaniline (1.6 
parts) Amax=524nm, when applied to polyester materials from an aqueous 
dispersion gives bright mid red shades with excellent fastness to light 
and wet treatments. 
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Example 112 

Preparation of 4- (2 , 5-dimethcxv -4 -f luorosulphonvlphenvlazo) - 3 -aretamido- 

N , N- diethyl aniline . ~ 

The procedure of Example 87ii) was repeated except that in 
place of the 2.7 parts of 2 , 6-dibromo-4 -f luorosulphonylaniline ; 1.9 
parts of 2, 5-dimethoxy-4-f luorosulphonylaniline were used. The product, 
4- (2, 5-dimethoxy-4-f luorosulphonylphenylazo) -3-acetamido-N,N- 
diethylaniline (1.4 parts) Amax=545nm, when applied to polyester 
materials from an aqueous dispersion gives bluish red shades with 
excellent fastness to light and wet treatments. 

Example 113 

Preparation of 4- (2-ni tro-5-chloro-4 -f luorosulphonvlphenvlazo) -3- 
acetamido-N.N-die thvlaniline : 

The procedure of Example 87ii) was repeated except that in 
place of the 2.7 parts of 2 , 6-dibromo-4 -f luorosulphonylaniline; 2.0 
parts of 2-nitro-5-chloro-4-f luorosulphonylaniline were used. The 
product, 4- (2 -nitro- 5 -chloro-4-f luorosulphonylphenylazo) -3 -acetamido- 
N,N-diethylaniline (2.6 parts) A.max=550nm, when applied to polyester 
materials from an aqueous dispersion gives bluish red shades with 
excellent fastness to light and wet treatments. 

Example 114 

i) Prepara tion of 2-nitro-4 -f luorosulphonvlanil ine 

N-acetyl sulphanilyl chloride (lOOg) was dissolved in concentrated 
sulphuric acid (515 cm 3 ), cooled to 4°C and a mixture of concentrated 
nitric acid (38.6 cm 3 ) and concentrated sulphuric acid (42.9 cm 3 ) added 
dropwise maintaining the ■ temperature at 4-6°C. After 1 hour the 
reaction mix was drowned onto ice and the precipitate collected, 
extracted into dichloromethane and evaporated to a yellow solid (92g) . 
31g of this yellow solid was refluxed for 3 hours in water (20 cm 3 ), p- 
dicxane (20 cm 3 ) and KF (19. 4g) then drowned onto ice and the 
precipitate collected. This precipitate was refluxed in absolute 
ethanol (35 cm 3 ) and concentrated hydrochloric acid (35 cm 3 ) for 1 hour 
then drowned onto ice, filtered and suction dried. Recrystallisat ion 
from ethanol yielded 8 . 7g of the required compound. 

ii) 2-Nitro-4-f lucrosulphonyl aniline (0.01 mol) was dispersed in a 
mixture of acetic propionic acid (86:14; 25cm 3 ), cooled to 0-5°C and 
nitrosyl sulphuric acid (0.01 mol)- added portionwise at 0-5°C. The 
reaction mixture was stirred for 10 minutes at 0-5°C then added dropwise 
to a mixture of the 3 - (N , N-diethylamino) acetanilide (O.Olmol), methanol 
(50cm 3 ) and ice (50g) . The resultant precipitate was filtered, washed 
with water and then methanol and oven dried at' 50°C. The dry dye has a 
Amax of 541nm and gives good fastness to washing, light and heat. 

The following examples of dyes of Formula: 
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N0 2 R4 

F0 2 SH^~J>— N=N — /~\_ N ^ R1 

were prepared by the procedure of Example 114: 



I Example 


R 4 


R 1 


R 2 


1 r>5 
1 R 


Amax 
j (nm) 


115 


-NHCOCH, 


-C 2 H S 


1 - C H 
1 v- 2 n 5 


1 "H 


541 


116 


-NHCOCH, 


-C 2 H 5 




-0CH 3 


590 


117 


-NHCOCH-, 


-C^OCOCH, 


j ^ 2 ri 4 ULULH 3 


-OCH 3 


564 


118 


-CH 3 


-C 4 H B 0C0CH, 


-C 4 H e 0C0CH, 


-H 


530 


119 


-NHCOCH, 


-C 4 H 9 


-CH(CH 3 )C,H< 


-H 


546 


120 


-NHCOCH 3 


-C 4 H 9 


1 -T W 
1 *- 4 n 9 


1 -OCH 3 


591 


121 


-NHCOCH, 




1 - c u 
j ~ l eHii 


1 -OCH 3 


593 


122 


-NHC0C 2 H q 


-C 2 H 5 


1 -H 13 

-L 2 H 5 . 


-OCH 3 


592 


123 


-NHC0C 3 H 7 


-C,Hr 


-C 2 H S 


-OCH 3 


592 


124 


-NHCOCH ( CH,) , 


-C 2 H 5 


! C 2 H S 


-0CH 3 


591 


125 


-NHC0C 4 H 9 


-C 2 H 5 | 


-C 2 H 5 


-OCH 3 


- 593 


126 


-OC 4 H 9 


-C 4 H 9 


-C 4 H 9 


-OCH 3 


575 


127 


-HNC0CH 3 


"C 3 H 7 | 


-C 3 H 7 | 


-OCK 3 


594 


128 


-HNS0 2 CH 3 


-C 3 H 7 


-C 3 H 7 


-OCH 3 


562 


129 


-HNC0CH(CH,), 


-C 3 H 7 | 


"C 3 H 7 j 


-OCH 3 


591 


130 


-HNCOCH 3 


-c 3 h 7 | 


-CH(CH 3 ), J 


-OCH 3 


590 


131 


-HNCOCH 3 


-CH(CH 3 )CH,CH, j 


-H j 


-0CH 3 


565 


132 


-HNCOCH3 


-C 2 H S 1 


-C 3 H 7 (4-S0 2 F 
phenyl) | 


-OCH 3 


585 


133 


-HNCOCH 3 


-C 3 H 7 (4-S0 2 F | 
phenyl ) j 


-C 3 H 7 (4-S0 2 F 
phenyl) 1 


-0CH 3 


580 


134 


-HNCOC<CH a ) a 


-C 2 H 5 1 




-OCH 3 


566 


135 


-HNCOCH 3 


-C 2 H 4 C0OC 3 H, I 


-C 2 H 4 C0OC 3 H, I 


-H j 


524 


136 


-HNCOCH 3 


-C 2 H 5 I 


-C 4 H e COOC (CH 3 ) 3 


-OCH, 


591 


137 


-HNCOCH 3 


-C 2 H 5 1 


-C 2 H 4 (phenyl) 


-OCH 3 


588 


138 


-HNS0 2 phenyl 


"C 2 H 5 | 


-C 2 H 5 ' 


-OCH 3 j 


573 
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Example 139 

i> Preparation of 2- ni t ro- 4 - f luorcsulphonvl - 6 -chloroani 1 ine. 

2-Nitro-4-f luorosulphonylaniline (10g) was dispersed in 30% 
HC1 (63. 6g) , cooled to 0-5°C and sodium chlorate (2g) dissolved in water 

(3.6g) added dropwise ensuring maintaining the temperature at 0-5°C. 
After 3 0 minutes reaction mixture drowned onto ice and precipitate 
collected, washed with water and suction dried to yield 8.5g of 2-Nitro- 
4 - f luorosulphony 1 - 6 - chloroani 1 ine . 

2-Nitro-4-f luorosulphonyl-6-chloroaniline (7.86mmol) was 
dispersed in a mixture of acetic propionic acid (86:14; 25cm 3 ), cooled 
to 0-5 °C and nitrosyl sulphuric acid (7.86 mmol) added portionwise at 0- 
5°C. The reaction mixture was stirred for 10 minutes at 0-5°C then 
added dropwise to a mixture of the 3- (N, N-diethylamino) acetanilide 
(7.86 mmol), methanol (50cm 3 ) and ice (50g) . The resultant precipitate 
was filtered washed with water and then methanol and oven dried at 50°C. 
The dry dye has a Amax of 550nm and gives good fastness to washing, 
light and heat. 

The following examples of dyes of Formula: 




CI R 5 

were prepared by the procedure of Example 139: 
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Example 


R 4 


R 1 


R 2 


R 5 


Amax 
(nm) J 


14 0 


-NHCOCH3 


-C 2 H 5 


-C 2 H 5 


-H 


550 


141 


-NHCOCH 3 


-C 2 H 5 


-C 2 H 5 


-OCH 3 


606 


142 


-CH 3 


-C 4 H e OCOCH, 


-C 4 H e OCOCH 3 


-H 


545 


14 3 


-CH 3 


-C 2 H S 


-C 2 H 4 0COCH 3 


-H 


535 


144 


- NHCOCH3 


-C,H 9 


-C 4 H 9 


-OCH 3 


604 


145 


- HNCOCH 3 


-C 3 H 7 


-C 3 H 7 


-OCH 3 


610 


146 


-HNCOC CCH 3 ) 3 


-C 2 H 5 COOCH, 


-C 2 H s COOCH 3 


-OCH3 


545 


147 


-HNS0 2 CH 3 


-C3H7 


- c u 


-OCH3 


588 


148 


-HNCOCH 3 


-C 2 H 5 


-C 3 H 7 


-CH 3 


565 


149 


-HNC0CH 3 


-CH(CH 3 ) 2 


-C 3 H ? 


-OCH 3 


602 


150 


-HNC0CH(CH 3 ), 


-C 3 H 7 


-C 3 H 7 


-OCH 3 


608 


151 


-HNCOCH 3 


-C 4 H 9 


-C 2 H 5 C00C 2 H40CH 3 


-OCH 3 


603 


152 


-HNCOCH 3 


-C 2 H 5 


-CH 3 


-OCH 3 


601.5 


153 


-HNCOC (CH 3 ) 3 


-H 


-C 2 H 5 COOC 3 H 7 


-OCH 3 


565 


154 


-HNCOC (CH 3 ) 3 


-c 2 a l cooc 3 H 7 


-c 2 a,cooc 3 H 7 


-OCH 3 


574 


L 155 


-HNCOCH 3 


-C 2 H S 


-C 2 H 4 (phenyl) 


-OCH 3 


607 



Example 156 

Preparation of 4- (5>chloro-4-fIuQro R n3 P honvl-2-nitrQDh e nvla2D) -3- 
acetamido-6-met hoxv-N.N-dibutvlaniline 

i} 2-Nitro-5-chloroacetanilide (lOg) was added cautiously to 

chlcrosulphonic acid (40cm 3 ) then heated at 120°C for 2 hours. The 
reaction mix was cooled to 50 °C and drowned onto ice. The precipitate 
was filtered, washed with a little water and suction dried. This solid 
was dispersed in water (20 cm 3 ), p-dioxane (20 cm 3 ) and KF (lOg) . After 
refluxing for 2 hours the reaction mix was drowned into water, the 
precipitate filtered and suction dried. This solid was refluxed in 
water (50 cm 3 ) and 36% HC1 (50 cm 3 ) for 1 hour, drowned onto ice and the 
precipitate collected. Yield 3.5g. 

Li) 2-Nitro-4-f luorosulphonyl-5-chloroaniline (7.86 mmol) was 

dispersed in a mixture of acetic rpropionic acid (86:14; 25cm 3 ), cooled 
to 0-5°C and nitrosyl sulphuric acid (7.86 mmol) added portionwise at 0- 
5°C. The reaction mixture was stirred for 10 minutes at 0-5°C then 
added dropwise to a mixture of the 3 - (N, N-dibutyl amino) -4 - 
methoxyacetanilide (7.86 mmol), methanol (50cm 3 ) and ice (50g) . The 
resultant precipitate was filtered washed with water and then methanol 
and oven dried at 50°C. The dry dye has a Amax of 604nm and gives good 
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fastness to washing, light and heat. 
Example 157 

Preparation of 4- f2-nitr o-4-f luorosulphonvl - 6 -bromophenvlazn) -3- 

acetamido-N.N-diethvlanilinfi • 

i) 2-Nitro-4-f luorosulphonylaniline (5g) was dissolved in 

glacial acetic acid (50 cm 3 ) and bromine (4.4g) added. Reaction mix 
warmed to 75 °C for 2 hours then drowned onto ice, filtered, washed with 
water and suction dried. Yield 6.5g of yellow solid. 

2-Nitro-4-f luorosulphonyl-6-bromoaniline (0.01 mol) was 
dispersed in a mixture of acetic :propionic acid (86:14; 25cm 3 ), cooled 
to 0-5°C and nitrosyl sulphuric acid (0.01 mol) added portionwise at 0- 
5°C. The reaction mixture was stirred for 10 minutes at 0-5°C then 
added dropwise to a mixture of the 3- <N,N-diethylamino) acetanilide 
(0.01 mol), methanol (50cm 3 ) and ice (50g) . The resultant precipitate 
was filtered washed with water and then methanol and oven dried at 50°C 
The dry dye has a Amax of 550nm and gives good fastness to washing, 
light and heat . 

The following dyes of Formula: 




were prepared by the procedure of Example 157: 



Example 


R 4 


R 1 


R 2 


R 5 


Amax | 


158 


-NHC0CH a 


-C 2 H 4 OCOCH 3 


-C 2 H 4 OCOCH 3 


-H 


530 


159 


-NHCOCH3 


-C 4 H 9 


-CH(CH 3 )C 2 H 5 


-H 


556 


160 


-NHCOCH 3 


-C 4 H 9 


-C 4 H, 


-H 


555 1 



Example 162 

Preparation of 4- (2 -ni tro-4 -f luorosulphonvl -6 -cvanophenvlczo) -3- 
ecetamico-N, N-diethvlaniline 

Dye Example 157 (2.0g) was stirred at 90°C with CuCN (0.42g) 
and DMF (20cm 3 ) for 3 hours. The reaction mix was drowned onto ice 
<50g) and the precipitate collected, washed with water. and suction 
dried. The filter cake was slurried in d ichlorome thane , filtered and 
the filtrate evaporated to give a solid dye (Amax 603nm) which gives 
good fastness to heat, washing and light. 
The following dyes of Formula: 
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F0 2 S 




were prepared by the procedure of Example 162: 



J Example 


R 4 


R 1 


R 2 


Amax 
(nm) 


163 


-NHCOCH 3 


-C 2 H 4 OCOCK 3 


-C 2 H 4 0C0CH 3 


585 


164 


-NHCOCH 3 


-C,H 9 


-CH(CH 3 )C 2 H 5 


607 


1 165 


-NHC0CH 3 


-C 4 H 9 


-C 4 H 9 


606 



Example 166 

Preparation of 4- (3-carboethoxv-5-nifr o thien-2-vlazo) -3 -methvl -N-erhvO 

N ~ f3"flucrosulp honvlben2ovloxv>ethvl aniline 

4- (3-carboethoxy-5-nitrothienyl-2-ylazo) -3 -methyl -N- ethyl 
N-hydroxyethyl aniline (Smmol) was disolved in chloroform (20cm 3 ) , 
potassium carbonate (0.7g) and 3 -f luorosulphonylbenzoylchloride (1.2g) 
were added and the mixture refluxed for 2 hours. The reaction mixture 
was filtered and the filtrate evaporated to leave the solid dye, Amax = 
588nm. 



The following examples of dyes of Formula: 
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were prepared by the procedure of Example 166: 



Example 


R 1 


R 2 


R 6 


R 7 


Amax 
/nm 


167 


-C 2 H 5 


- C 4 H e 0C0 ( 3 - S0 2 Fphenyl ) 


-CH 3 . 


-COOC 2 H 5 


616 


168 


-C 2 H 4 CN 


- C 2 H 4 0C0 ( 3 - SC 2 Fphenyl ) 


-H 


-N0 2 


575 


169 


-C 2 H 4 CN 


- C 2 H 4 OCO ( 3 - S0 2 Fpheny 1 ) 


"CH 3 


-N0 2 


594 


170 


-C 2 H 4 CN 


- C 2 H 4 OCO ( 3 - S0 2 Fphenyl ) 


-H 


-COOC 2 H 5 


575 


171 


-C 2 H<CN 


- C 2 H 4 OCO ( 3 - S0 2 Fphenyl ) 


-H 


-COCH 3 


563 



Example 172 

Preparation of 4- (3-carboeth oxv-5-nitrothien-2-vIa20) -3 -methyl -N-ethvl- 
N- (4 -fl ucrosulphonvlphenvl) methyl aniline ~ __-u_... - ... 

2-Arnino-3-carboethoxy-5-nitrothiophene (0.01 mol) was 
dispersed in a mixture of acet ic.rpropionic acid (86:14, 25cm 3 ), cooled 
to 0-5°C and nitrosylsulphuric acid (0.01 mol) added portionwise at 0- 
5°C. The reaction mixture was stirred for 10 minutes at 0-5°C then 
added dropwise to a mixture of the N-ethyl-N- (4 -f luorosulphonylbenzyl) - 
3-toluidine (0.01 mol), methanol (50cm 3 ) and ice (50g) . The resultant 
precipitate was filtered washed with water and then methanol and oven 
dried at 5 0°C. The dry dye has a Amax of 5 8 0nm and gives good fastness 
to washing, light and heat. 

The N-ethyl-N- (4-f luorosulphonylbenzyl) -3-toluidine was 
prepared as follows: 

N-Ethyl-3-toluidine (O.Olmol), potassium carbonate (O.Olmol), DMF 
(50cm 3 ) and 4 - f luorosulphonylbenzyl bromide (0.2mol) were stirred at 
100°C for 24 hours. The reaction mix was filtered, drowned onto ice and 
extracted with dichloromethane to give an impure product (22g) . No 
further purification was required. 

The 4 -f luorosulphonylbenzylbromide was prepared as follows: 
Tosyl chloride (50g) , bromine (43g) and carbon tetrachloride (500mls) 
were stirred at reflux while shining a UV lamp (365nm) onto the 
reaction. Once the solution became colourless the reaction was stopped 
and the solvent removed by evaporation . The resultant oil was refluxed 
in water (200mls) and potassium fluoride (47g) for three hours. After 
three hours the reaction mix was drowned onto ice (500g) and the 
precipitate collected, washed with water and cried in vacuo. Yield 34g 
of pale yellow crystals which by GLC is 54% required material, 17% 
starting material and 12% cibrominated species. 
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Example 173 

Preparation of 4-(Vcarboethoxv-5-nirrn thien-2-v1 azo)-W- P t-hvi -N- (4- 

2-Arr t ino-3-carboethoxy-5~nitrothiophene (O.Olmol) was 
dispersed in a mixture of acetic rpropionic acid (86:14; 25cm 3 ) , cooled 
to 0-5°C and nitrosyl sulphuric acid (0.01 mol) added portionwise at o- 
5°C. The reaction mixture was stirred for 10 minutes at 0-5°C then 
added dropwise to a mixture of the N- (4 -f luorosulphonylbenzyl ) -N- 
ethylaniline (0.01 mol), methanol (50cm 3 ) and ice (50g) . The resultant 
precipitate was filtered washed with water and then methanol and oven 
dried at 50°C. The dry dye has a Amax of 560nm and gives good fastness 
to washing, light and heat. 

The N-ethyl-N-(4-f luorosulphonylbenzyl) aniline was prepared 

as follows : 

N-Ethylaniline (O.Olmol), potassium carbonate (O.Olmol), DMF (50cm 3 ) and 
4 -f luorosulphonylbenzyl bromide (0.2mol) were stirred at 100°C for 24 
hours. The reaction mix was filtered, drowned onto ice and extracted 
with dichloromethane to give an impure product (20g) . No further 
purification was required. 

Example 174 

Preparation of 4- (3 -carboethoxv-.S-n^T-o thien-P-^l a20 ) -nt-pi-IW I -m. f4 - 

f luorosu | nhonvlnhPn yl ) nrnnvl j£] 1 Hjj * ' * ^" Yi N < 4 

2-Amino-3-carboethoxy-5-nitrothiophene (O.Olmol) was 
dispersed in a mixture of acetic propionic acid (86:14; 25cm 3 ), cooled 
to 0-5°C and nitrosyl sulphuric acid (O.Olmol) added portionwise at 0- 
5»C. The reaction mixture was stirred for 10 minutes at 0-S«C then 
added dropwise to a mixture of the N- (4-f luorosulphonylphenylpropyl) -N- 
ethylaniline (O.Olmol), methanol (50cm 3 ) and ice (SOg) . The resultant 
precipitate was filtered washed with water and then methanol and oven 
dried at 50°C. The dry dye has a Amax of 593nm and gives good fastness 
to washing, light and heat. 

The N-ethyl-N- (4-f luorosulphonylphenylpropyl) aniline was 
prepared as follows: 

N-Ethylaniline (O.Olmol), potassium carbonate (O.Olmol), DMF (50cm 3 ) and 
4-f luorosulphonylphenylpropyl bromide (0.2mol) were stirred at 100°C for 
24 hours. The reaction mix was filtered, drowned onto ice and extracted 
with dichloromethane to give an impure product (25g) . No further 
purification was required. 

The 4-fluorosulphonylphenylpropylbromide was prepared as 

follows : 

Phenylprcpyl bromide (19. 9g) was dissolved in chloroform (500mls) and 
chlorosulphonic acid (H6g) added dropwise. Stirred for 12 hours at 40C ' 
then drowned onto ice (10kg) . The white precipitate was collected, 
redissolved in dichloromethane, washed with water, dried over magnesium 
sulphate and evaporated to a pale yellow oil that crystallised on 
standing. Yield 15g. This solid was dissolved in p-dioxane (50mls) and 
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KF (10g) and refluxed for three hours. After cooling to ambient the 
reaction mixture was crowned onto ice (400g) , extracted with 
dichloromethane (3x2 00mls) , dried over magnesium sulphate and evaporated 
to a brown oil. Yield 9g. 

Example 175 

Preparation of 4- (3 -carboethoxv-5-nitrothien-2-vlazo) -N- (2 -cvanoethvl ) - 
N- (4-f luorcsulphonvlphenvl) ethvlaniline 

2 - Amino- 3 -carboethoxy- 5 -nitrothiophene ( 0 . Olmol ) was 

dispersed in a mixture of acetic ;propicnic acid {86:14; 25cm 3 ), cooled 

to 0-5°C and nitrosyl sulphuric acid (0. Olmol) added portionwise at 0- 

5°C. The reaction mixture was stirred for 10 minutes at 0-5°C then 

added dropwise to a mixture of the N- (2 -cyanoethyl) -N- (4-f luorosulphonyl 

phenylethyl) aniline (0. Olmol), methanol (50cm 3 ) and ice (50g) . The 

resultant precipitate was filtered washed with water and then methanol 

and oven dried at 50°C. The dry dye has a Amax of 547nm and gives good 

fastness to washing, light and heat. 

The N- (2 -cyanoethyl) -N- (4 -f luorosulphonylphenylethyl) 

aniline was prepared as follows: 

N- (2 -cyanoethyl) aniline (0. Olmol), potassium carbonate (0. Olmol), DMF 
(50cm 3 ) and 4 -f luorosulphonyiphenylethylbrcmide (O.mol) were stirred at 
100°C for 24 hours. The reaction mix was filtered, drowned onto ice and 
extracted with dichloromethane to give an impure product (25g) . No 
further purification was required. 

The 4-f luorosulphonylphenylethylbromide was prepared as 

follows : 

Phenylethyl bromide (36. 5g) was dissolved in chloroform (SOOmls) and 
chlorosulphonic acid (233g) added dropwise. Stirred for 12 hours at 
ambient then drowned onto ice (10kg) . The white precipitate was 
collected, redissolved in dichloromethane, washed with water, dried over 
magnesium sulphate and evaporated to a pale yellow oil that crystallised 
on standing. Yield 40. 8g. This solid was dissolved in p-dioxane (200mls) 
and KF (24. 7g) and refluxed for three hours. After cooling to ambient 
the reaction mixture was drowned onto ice (700g) , extracted with 
dichloromethane (3x200mls) , dried over magnesium sulphate and evaporated 
to a brown oil. Yield 33. 7g. 

Example 176 

Preparation- of 4 - ( 3 , 5 -din it rot hi en- 2 -vlazo) -N-ethvl-N- (4 - 
f luorosulphonvlphenvl) methyl aniline 

2-Amino-3 , 5-dinitrothiophene {0. Olmol) was dispersed in a 

mixture of acetic : propionic acid (86:14; 2 5cm 3 ) v cooled to 0-5°C and 

nitrosyl sulphuric acid (0. Olmol) added portionwise at 0-5°C. The 

reaction mixture was stirred for 10 minutes at 6-5°C then added dropwise 

to a mixture of the N-ethyl -N- (4 - f luorosulphonylbenzyl ) aniline 

(0. Olmol), methanol (50cm 3 ) and ice (50g) . The resultant precipitate 
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was filtered washed with water and then methanol and oven dried at 
The dry dye has a Amax of 605nm and gives good fastness to washing " 
light and heat. 

Example 177 

Preparation of 4 - ( a s-di ni rrnrh j en -a- v i * 9n \ -N -ethv] N <4 

2-Amino-3,5-dinitrothiophene (O.Olmol) was dispersed in a 
mature of acetic propionic acid (86:14; 25cm'). cooled to 0-5°C and 
mcrosyl sulphuric acid (0.01 mol) added portionwise at 0-5°C The 
reaction mixture was stirred for io minutes at o-5-C then added dropwise 
to a «« ture cf the N-ethyl- N - (4-fluorosulphonylpheny lp ro P yl> aniline 
(0.01 mol), methanol <S0cm>) and ice (50g) . The resultant precipitate 
was filtered washed with water and then methanol and oven dried at 50»C 
The cry dye has a Amax of 6l7nm and gives good fastness to washing 
light and heat. 

Example 178 

2-Amino-3,5-dinitrothiophene (O.Olmol) was dispersed in a 
mixture of acetic propionic acid (86:14; 2Scm>> . cooled to 0-5°C and 
nxtrosyl sulphuric acid (0.01 mol) added portionwise at 0-5°C The 
reaction mixture was stirred for 10 minutes at 0-5'C then added dropwise 
to a mixture of the N- (2-cyanoeth y i) , N- (4 -f luorosulphon y lphenyleth y i) 
aniline (O.Olmol), methanol (50cm>) and ice (50g) . The resultant 
precipitate was filtered, washed with water and methanol and oven dried 
at 50»C. The dry dye has a Amax of 580nm and gives good fastness to 
washing, light and heat. 

The following examples of dyes of Formula: 




SQ 2 F 



were prepared using the procedure of Example 172, the 
fluorosulphonylphenylalkyl bromides were prepared as described in 
examples 172, 174 and 175 as appropriate. 
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R 6 


R 3 




n 


A max/ 
nm 


179 


-COOC 2 H 5 


-H 


-H. 


-C 2 H 5 


3 


D -? J 


180 


-COOC 2 H 5 


-NHCOCH 3 


-H 




3 




181 


-COOC 2 H s 


-CH 3 


-H 


-CH(CH 3 )CHjCH 3 


3 


614 


182 


-COOC 2 H 5 


-CH 3 


-OCH 3 


-C 4 H 9 


3 


636 


183 


-COOC 2 H s 


-CH 3 


-OCH 3 


-C 2 H S 


3 


631 


184 


-COOCjHs 


-CH 3 


-OCH 3 


-CH(CH 3 ) 2 


1 


594 


185 


-COOC 2 H 5 


-CH 3 


-och 3 ; 


-C:H S | 


2 


621.5 


186 


-C00C 2 H s 


-CH 3 


-OCH 3 


-H 


2 


595 


167 


-COOC 2 H 5 


-NHCOCH 3 


-OCH 3 


-C,H S 


i ! 


641 


188 


-COOC 2 H 5 


-H 


-H 


- C 4 Hg 


3 


585 


189 


-N0 2 


-H 


-H 


-C«H f 


3 


637 



Example 190 

Preparation of 4- (2 . 4 -dinitrophenvlazo) - 3 - acetamido- 6 -methoxv-N- 
secbutvl-N- (4 - f iuorosulphonvlphenvl ) methvl aniline 

2 , 4-Dinitroaniline (O.Olmol) was dispersed in a mixture of 
acetic:propionic acid (86:14; 2 5cm 3 ), cooled to 0-5°C and nitrosyl 
sulphuric acid (0.. Olmol) added portionwise at 0-5°C. The reaction 
mixture was stirred for 10 minutes at 0-5°C then added dropwise to a 
mixture of the 3- (N- (4-f luorosulphonylbenzyl ) -N-sec butylamino) -4- 
methoxyacetanilide (O.Olmol), methanol (50cm 3 ) and ice (50g) . The 
resultant precipitate was filtered washed with water and then methanol 
and oven dried at 50°C. The dry dye has a Amax of 575nm and gives good 
fastness to washing, light and heat. 

The 3- (N- (4-f luorosulphonylbenzyl) -N-sec-butylamino) -4- 
methoxyacetanilide was prepared as follows: 

3- (N- sec-butyl) amino-4-methoxyacetanilide, potassium carbonate 
(O.Olmol), DMF (50cm 3 ) and 4 - f luorosulphonylbenzyl bromide (0.2mol) were 
stirred at 100°C for 24 hours. The reaction mix was filtered, crowned 
onto ice and extracted with dichloromethane to give an impure product 
(22g) . No further purification was required. 

Example 191 

Preparation of 4 - (2 , 4 -dinitro- 6 -bromophenylazo") - 3 - ace t ami do- 6 -methoxv-N- 
secbutyl-N- (4-f Iuorosulphonvlphenvl) methyl aniline 

2 , 4 -Dinitro-6 -bromoaniline (O.Olmol). was dispersed in a 
mixture of acetic propionic acid (86:14; 25cm 3 ), cooled to 0-5°C and 



WO 95/20014 



PCT/GB94/02831 



34 



nitrosyl sulphuric acid (O.Olmol) added portionwise at 0-S°C The 
reaction mixture was stirred for 10 minutes at 0-5-C then added dropwise 
to a mature of the 3- (N- (4 -f luorosulphcnylbenzyl) -N-sec butylamino) -4- 
methoxyacetamlxde (O.Olmol), methanol (SOcm'J and ice (50g) The 
resultant precipitate was filtered washed with water and then methanol 

TsrZZ t T 506C ' ^ ^ ^ 3 AmaX ° f 594nm — *** 
fastness to washing, light and heat. 

Example iq? 

r?n 3, „ ^ ^ EXamPle 191 <2.2mmol) was dissolved in DMF 

(30cm , and CuCN (0.2g, and stirred at 6 0 o C for 1 hour. The reaction 

was dr r ed onto ice and the The dr ie d 

cake was. slurried in d i chl or ome thane , filtered and the filtrate 
evaporated to a solid dye with Amax of 642nm. 

Example 193 

, rhlo .T? 65 "* thod ° f l * &m » l * 191 SS used except that 2,4-dinitro- 
6-chloroamline (0.01 mol) was used in place of the 2,4-dinitro-6- 
bromoaniline and 3- «- (4-f luorosulphonylphenyl ) propyl -N-n-butyl-6- 
methoxy)toludine(0.01 mol) was used in place of the 3-( N -(4- 
fluorosulphonylben 2 yl)- N -secbutyl-4-methoxyacetanlide. The dye has a 
Amax of 586. 5nm and gives good fastness to washing, light and heat. 

Example 194 

t^^^ , M n 

2,4-Dinitroaniline (O.Olmol) was dispersed in a mixture of 
acetic: propionic acid (86:14; 25cm>) , cooled to 0-5'C and nitrosyl 
sulphuric acid (O.Olmol) added portionwise at 0-5-C. The reaction 
mixture was stirred for 10 minutes at o-5-C then added dropwise to a 
mixture of the N-ethyl-N-hydroxybutyl-3-toluidine (O.Olmol,, methanol 
(50cm ) and 1C . (50g) . The resultant precipitate was filtered washed 
with water and then methanol and oven dried at 50«C. The hydroxy dye (5 
mmol, was dissolved in chloroform (20 cm',, potassium carbonate (0 7g, 
and m-(sulphonylfluoride) benzoyl chloride (l.2g) and refluxed for 2 
hours. The reaction mix was filtered and the filtrate evaporated to 
yield a solid violet dye which gives good fastness to washing, light and 
neat . 

ExamDle 195 

2,4-Dinitro-6-bromoaniline (O.Olmol) was dispersed in a 
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mixture of acetic propionic acid (86:14; 25cm 3 ), cooled to 0-5°C and 
nitrosyl sulphuric acid (O.Olmol) added portionwise at 0-5°C. The 
reaction mixture was stirred for 10 minutes at 0-5°C then added dropwise 
to a mixture of the 3 - (N-propyl -N-hydroxy ethyl) acetanilide (O.Olmol), 
methanol (50cm 3 ) and ice (50g) . The resultant precipitate was filtered 
washed with water and then methanol and oven dried at 50° C. The hydroxy 
dye (5mmcl) was dissolved in chloroform (20cm 3 ), potassium carbonate 
(0.7g) and m- (sulphonyl fluoride) benzoyl chloride (1.2g) and refluxed 
for 2 hours. The reaction mix was filtered and the filtrate evaporated 
to yield a solid dye (Amax 552nm) which gives good fastness to washing, 
light and heat . 



Example 196 

.Preparation of 4- (2-chloro-5 -f luorosulphonvlphenvlazo) -N-ethvl-N- b en?vl 
15 aniline ~ r . 

3-Amino-4-chlorc benzene sulphonyl fluoride (2 parts) was 
stirred in acetic/propionic acid 86/14 vol/vol (25 parts) and cooled to 
0-5°C. Nitrosyl sulphuric acid solution (3.8 parts) was added dropwise 
at 0-5°C and stirred under these conditions for 2 hours. The diazo 

20 solution was then added to a mixture of N-ethyl-N-benzyl aniline (2.7 

parts), methanol (100 parts) and sulphamic acid (1 part) stirring at 0- 
5°C. After stirring under these conditions for. 30 mins, ice/water (100 
parts) was added and the mixture stirred for a further 1 hour. The 
product was isolated by filtration, washed with water and pulled dry. 

25 Tn e damp solid was then slurried in methanol (100 parts) and re- 

filtered. Dried at 50°C to yield 4 - (2-chloro- 5- f luorosulphonyl phenyl 
azo) -N-ethyl-N-benzyl aniline (2.3 parts). 

When applied to polyester materials from an aqueous 
dispersion, the dye gave yellow shades. Amax 463nm. 

30 The following examples of dyes of Formula: 




were prepared by the procedure of Example 196: 



40 



45 
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Example 


R 1 


R 2 


R 4 


Amax/nm 


197 


-C 2 H 4 CN 


-C 2 H 4 CN 


-H 


421 


198 


-C 2 H 4 CN 


-C 2 H 4 COOCH 2 CN 


-H 


429 


199 


-C 2 H 4 CN 


-C 2 H 4 CN 


-CH 3 


429 


200 


-C 2 H 4 CN 


-C 2 H 4 COOC,H«; 


-NHCOCH 3 


466 


201 


-C 2 H 4 OCOCH 3 


-C 2 H 4 0C0CH 3 


-NHC0CH 3 


473 


2 02 


-C 2 H S 


-C 2 H 4 CN 


-H 


442 


203 


-C 2 H 5 


-C 2 H 4 CN 


-CH 3 


449 


2 04 


-C 4 H 9 


-C 2 H 4 CN 


-H 


444 


205 


-C 4 H 8 OCOCH 3 


-C 4 H e OCOCH, 


-CH 3 


477 j 


206 


-C 2 H S 


-CH 2 phenyl 


-CH 3 


469 1 



Example 2 07 • 

aniline 10 " ^' rhlor °- 4 - f 1 "^nl nhnmrl p henvl am) -N-ethvl -M-^n.y l 

3-Chloro-4-amino benzene sulphonylf luoride (1 part) was 
stirred in acetic/propionic acid 86/14 vol/vol (15 parts) and cooled to 
0-S-C. Nitrosyl sulphuric acid solution (1.9 parts) was added dropwise 
then stirred at 0-S-C for 2 hours. The diazo solution was then added to 
a stirred mixture of N-ethyl-N-benzyl aniline (2.0 parts), methanol (50 
parts), sulphamic acid (0.5 parts) and sodium acetate (5 parts) with 
ice/water (100 parts) at 0-5-C. After stirring under these conditions 
for l hour, the dye was filtered off and washed well with water. The 
damp solid was slurried in methanol (100 parts) and re-filtered. Dried 
at 50«C to yield the product 4- (2-chloro-4-fluorosulphonyl phenylazo) -N- 
ethyl-N-benzyl aniline (1.5 parts) . When applied to polyester materials 
from an aqueous dispersion the . dye gave orange shades. Xmax 483nm 

Examnle 2 08 

The procedure of Example 2 07 was repeated except that in 
place of 2 parts of N-ethyl-N-benzyl aniline; 2 parts of N,N-bis(2- 
acetoxyethyl) aminoacetanilide were used to yield the product, 4- (2- 
chloro-4-fluorosulphonyl phenylazo) -3-acetamido-N, N-bis (2 -acetoxyethyl ) 
aniline (1.2 parts). When applied to polyester materials from an 
aqueous dispersion, the dye gave orange shades. Amax 494nm. 



Example 2 09 

Preparation of 4 - (2-methoxv-5-f luorosu 



lrhonvl phenvlazo) - 3 -methyl -N-ethvl 



-N-benzvl aniline 

3-Amino-4-methoxy benzene sulphonylf luoride (1 part) was 
stirred in acetic/propionic acid 86/14 vol/vol (15 parts) and cooled to 
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0-5°C. Nitrosyl sulphuric acid solution (1.9 parts) was dropwise and 
stirred at. 0-5°C for 2 hours. The diazo solution was then added to a 
stirred mixture of N-ethyl -N-benzyl-m-toluidine (1.3 parts), methanol 
(50 parts), sulphamic acid (0.5 parts) and sodium acetate (5 parts) 
stirring in ice/water at 0-5°C. After stirring for 2 hours under these 
conditions, the dye was filtered off and washed well with water. The 
damp solid was slurried in water and re-filtered. The dye was then 
stirred in methanol at room temperature for 1 hour, filtered, and dried 
at 50°C to yield the product, 4 - (2-methoxy-5- f luorosulphonyl phenyl azo) - 
3 -methyl -N-ethyl -N-benzyl aniline (1.5 parts). When applied to 
polyester materials from an aqueous dispersion, the dye gave yellow 
shades. Amax 450. 

The following examples of dyes of Formula: 



15 



20 



25 



30 



40 



OCH 3 R\ 
\ N=N 




F0 2 S 

were prepared by the procedure of Example 2 09: 



Example 


R 1 


R 2 


R 4 


A max/ nm 


210 


-C«H e OCOCH 3 


-C 4 H e 0C0CH 3 


-CH 3 


455 


211 


-C 2 H 5 


-C 2 H 4 CN 


-H 


449 


212 


-C 2 H 5 


-H 


-CH 3 


429 


213 


-C 2 H 5 


-CH 2 phenyl 


-H 


444 



Example 214 

Preparation of 4 - (4 -ch loro-5 - f luorosulphonvlphenvlazo) -N , N-bis (2- 
cvanoethvl) aniline — ^— 

i) 2-Chloro-5-nitro benzene sulphonic acid (484 parts) was 
charged to a flask then quickly added thionyl chloride (1190 parts) and 
dimethyl formamide (12 parts) . The resultant .slurry was heated to 60°C 
and stirred at 60-65°C for a total of 5 hours. The mixture was cooled 
to room temperature then poured onto ice/water. The precipitated solid 
was filtered off and washed with cold water before drying in vac oven to 
yield the product 2 -chloro- 5 -nitro benzene sulphonyl chloride (395 
parts) . 

ii) 2-Chloro-5-nitro benzene sulphonylchloride (40 parts) was 
stirred in p-dioxane (48 parts) at room temperature. Potassium fluoride 
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(10 parts) dissolved in water (35 parts) was added, and the mixture 
heated to 70°C. Stirred at 70»C for 4 hours then cooled to room 
temperature and poured onto ice/water. Allowed to stand for 2 days then 
filtered off the precipitate and dried in air to yield the product 2- 
chloro-5-nitro benzene sulphonylf luoride (36 parts) . 

iii) The 2-chloro-5-nitro benzene sulphonylf luoride (2.4 parts) 

was stirred in glacial acetic acid (25 parts) with iron powder (2 
parts). Heated to reflux and stirred at reflux for 2.5 hours, then 
cooled to room temperature, poured onto ice/water and allowed to stand 
at room temperature overnight. The resultant precipitate was filtered 
off and dried in air to yield the product 2-chloro-5-amino benzene 
sulphonylfluoride (0.8 parts). 

1V> 2-Chloro-5-amino benzene sulphonylfluoride (2.1 parts) was 

stirred in acetic/propionic acid 86/14 vol/vol (25 parts) and cooled to 
0-5°C. Nitrosyl sulphuric acid solution (3.8 parts) was added and 
stirred at 0-S°C for 3 hours. The diazo solution was then added to a 
mixture of N,N-bis (2-cyanoethyl) aniline (2.1 parts), methanol (75 
parts) and sulphamic acid (1 part) stirring in ice/water (75 parts) at 
0-5-C. Stirred under these conditions for 1 hour then allowed to stand 
at room temperature overnight before filtering off the dye. The solid 
was dried overnight to yield the product 4- <4-chloro-5-f luorosulphonyl 
phenylazo)-N,N-bis (2-cyanoethyl) aniline (3.6 parts). The dye, when 
applied to polyester material from an aqueous dispersion, gave yellow 
shades . Amax 4l4nm. 

The following Examples of dyes of Formula: 




F0 2 S 



were prepared by the procedure of Example 214: 
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Example 


R x 


P 2 

i\. 


K ■ 


Amax/nm 
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-C 2 H 4 OCOCH 3 


-C 2 H 4 OCOCH 3 


-NHCOCH3 
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- NHCOCH3 
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-C 2 H 4 CN 


-C 2 H 4 CN 


-CH 3 


421 
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-C 2 H S 
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-C^COOCHjCN 


-H 
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Example 22 0 

^ r 5 P ^ ra ^ OT ? ° f 4 ; ^-nit ro-5-f IuorogulDhonvlthien-2-vlazo) 



3-acetamido- 



N , N- diethyl amino) aniline 

i) 2-Chlorosulphonyl-5-chlorothiophene (19.8 parts) was added 
to fuming nitric acid (80 parts), allowing to. exotherm to 35°C. Heated 
to 50°C and stirred under these conditions for 2 hours. Cooled to room 
temperature then poured onto ice/water with vigorous stirring. The 
white solid was filtered off and dried to yield the product 2- 
chlcrosulphonyl-4-nitro-5-chlorothiophene (19 parts) . 

ii) 2-Chlorosulphonyl-4-nitro-5-chlorothiophene (20.1 parts) 
were stirred in p-dioxane (80 parts) at room temperature. Potassium 
fluoride (5.2 parts) in water (20 parts) was added and the mixture 
heated to 50°C. Stirred under these conditions for 4 hours, then cooled 
and poured onto ice/water. Ethyl acetate was then added to extract the 
product and separated. Dried over magnessium sulphate then screened and 
concentrated to yield the product 2-f luorosulphonyl-4 -nitro-5-chloro 
thiophene (20.4 parts). 

iii) The 2 -f luorosulphonyl-4 -nitro-5-chlorothiophene (20.4 
parts), was added to methanol (240 parts) with hexamine (22.5 parts). 
Heated to reflux and stirred under these conditions for 4 hours. Cooled 
to room temperature and poured onto 10% sulphuric acid solution (250 
parts) . The product was extracted out with ethyl acetate, separated and 
dried over magnessium sulphate, then screened and concentrated to yield 
the product 2 -f luorosulphonyl-4 -nitro-2-aminothiophene (16 parts) . 

iv > 2-Fluorosulphonyl-4-nitro-5-aminothiophene (4 . 2 parts) was 

added over 30 mins to a stirred solution of acetic/propionic acid 86/14 
vol/vol (60 parts) with nitrosyl sulphuric acid solution (10 parts) at 
0-5°C. Stirred under these conditions for 4 hours. The diazo solution 
was then added to a mixture of 3 -N , N- diethyl aminoacetanilide (4.2 
parts), water (40 parts), methanol (15 parts), and sulphamic acid (1 
part) stirring in 50% sulphuric acid solution at 0-5°C. Stirred under 
these conditions for 45 mins then filtered off the dye and washed well 
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wath water. Dried in the oven overnight to yield the product 4-(3- 

n a tro-5-fluorosulphonylthien-2-yl S2 o)-3-acetamido- N ,N-(diethylamino} 
aniline (0.6 parts), when applied to polyester materials from an 
aqueous dispersion, the dye gave blue shades. Amax 61Snm. 

Example 221 

The procedure of Example 220iv) was repeated except that in 
place of the 3-N, N -diethylaminoacetanilide 0.4 parts of 3-methyl-N,N- 
daethylaminoaniline was used to yield 4 - (3 -nitro-5-f luorosulphonylthien- 
2-yla 2 o>-3-methyl- N , N -diethylaminoaniline (0.3 parts). When applied to 
polyester materials from an aqueous dispersion the dye gave blue shades 
Amax 629nm. 

General Method for the Preparation of Dye Examples 222 - 238 

i( Preparation of 2-njrrn-4-fI im rnc„ i nhnnv1) , n< n w . 

N-acetyl sulphanilyl chloride (lOOg) was dissolved in 
concentrated sulphuric acid (515 cm'), cooled to 4»C and a mixture of 
concentrated nitric acid (38.6 cm') and concentrated sulphuric acid 
(42.9 cm 3 ) added dropwise maintaining the temperature at 4-6°C After 1 
hour the reaction mix was drowned onto ice and the precipitate 
collected, extracted into dichloromethane and evaporated to a yellow 
sol ld (92g> . 3lg of this yellow solid was refluxed for 3 hours in water 
(20 cm), p-dioxane (20 cm') and KF ( 19 .4g) then drowned onto ice and the 
precipitate collected. This precipitate was refluxed in absolute 
ethanol (35 cm') and concentrated hydrochloric acid (35 cm') for 1 hour 
then drowned onto ice, filtered and suction dried. Recrystallisation 
from ethanol yielded 8 . 7g of the required compound. 

iA) Preparation of 2-ni rro-4-f lAiorosu lphonyJ -fi-^hloro*n j 1 jng 

2-Nitro-5-chloracetanilide (lOg) was added cautiously to 
chlorosulphonic acid (4 0cm') then heated at 120°C for 2 hours The 
reaction mix was cooled to 50°C and drowned onto ice. The precipitate 
was filtered, washed with a little water and suction dried. This solid 
was dispersed in water (20cm'), p-dioxane (20cm') and KF (lOg) . After 
refluxing for 2 hours the reaction mix was drowned into water, the 
precipitate filtered and suction dried. This solid was refluxed in 
water (50cm') and 3 6% KC1 (5 0cm') for 1 hour, drowned onto ice and the 
precipitate collected. Yield 3.5g. 

2-Nitro-4-fluorosulphonylaniline (O.Olmol) (for dyes 222-230) or 2- 
nitro-6-chloro-4-fluorosulphonyl-aniline (O.Olmol) (for dyes 231-238) 
was dispersed in a mixture of acetic propionic acid (86:14) (25ml) and 
cooled to 0-S»C and nitrosylsulphuric acid (O.Olmol) was then added 



WO 95/20014 



PCT/GB94/02831 



41 

portionwise at 0-5°C. The reaction mixture was stirred for 10 min. at 
0-5°C and then added dropwise to a mixture of the required coupler 
(O.Olmol), methanol (50ml) and ice (50g) maintaining the acidity between 
pH3 and pK5 by addition of sodium acetate. The resultant precipitate 
was filtered, washed with water and then methanol 1:1 water and dried in 
air. The dry dye, when applied, to polyester as an aqueous dispersion, 
gave good fastness to washing, light and heat. 

(i) Preparation of Coupler s for Dve Examples 222 - 224. 226. 229 

and 231 - 23 5 - Method 1 • : 

Dye Examples 222 - 224, 226, 229 and 231 - 235 were prepared 
from the appropriate N, N-dialkyl- (3-ethylsuccinamido-6-methoxy) aniline 
coupling components which were prepared according to the following 
method. A mixture of 3- (N, N-dialkyl ) -4 -methoxyaniline (O.Olmol), 
ethylsuccinyl chloride (O.Olmol) and pyridine (O.Olmol) in 
dichloromethane (50ml) was stirred and heated under gentle reflux for 4h 
and then allowed to cool and was then drowned out into water. The 
resulting product was extracted into dichloromethane, dried (MgS0 4 ) and 
evaporated to dryness in vacuo to yield the required coupler as a brown 
oil. 

Preparation of Couplers for Dve Examples 225, 227. 228. 230 and 236 

- 238 - Method 2: : 

Dye Examples 225, 227, 228, 230 and 236 - 238 were prepared 
25 from the appropriate N, N-dialkyl- (3 -ethylsuccinamido-6 -methoxy) aniline 

coupling components which were prepared according to the following 
method. A mixture of 3- (N, N-dialkylamino) -4 -methoxyaniline (O.Olmol) 
and succinic anhydride (O.Olmol) in anhydrous toluene (50ml) was stirred 
for 1.5h and then evaporated to dryness in vacuo to give a brown gum. 
30 The brown gum (the carboxylic acid intermediate) was esterified by 

treatment with an appropriate alcohol (O.lmol) and cone, sulphuric acid 
(lmlj at 100°C for lh and was then allowed to cool. The mixture was 
drowned out into water and the product was extracted into ethyl acetate, 
dried (MgS0 4 ) and evaporated to dryness in vacuo to yield the required 
3 5 coupler as a brown oil. 

Dye Examples 222 - 238 are summarised below — 



10 
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N0 2 
R 14 



q 

HN 




O-R 22 

b 



n==n -^- n C 

OCH 3 



Example 


R 24 


R 1 


R 2 


R 22 


max/nm 


222 


-H 


-C 3 H 7 


-C 3 H 7 


-C 2 H 5 


592 


223 


-H 


-C 2 H 5 


-C 2 H 5 


-C 2 H S 


590 


224 


-H 


-C 4 H 9 


-C 4 H 9 


-C 2 H S 


594 


225 


-H 


-C 2 H 5 


-C 2 H S 


-C 4 H 9 


591 


226 


-H 


-C 2 H 5 


-CH 2 phenyl 


-C 2 H 5 


585 


227 


-H 


-C 2 H 5 


-C 2 H 5 


-CH(CH 5 )CH,CH(CH,) 2 


590 


228 


-H 


C 2 H 5 


-C 2 H S 


- CH 2 pheny 1 


591 


229 


-H 


-C 2 H 5 


-C 2 H 4 phenyl 


-C 2 H 5 


588 


230 


-H 


-C 2 H 5 


-C 2 H £ 


-CH 2 (tetrahydrofuran-2-yl) 


590 


231 


-CI 


-C,H 7 


-C 3 H 7 


-C 2 H 5 


609 


232 


-CI 


-C 2 H 5 


-CH 2 phenvl 


-C 2 H 5 


601 


233 


-CI 


-C 4 H 9 


-C 4 H 9 


"C 2 H 5 


610 


234 


-CI 


-C 2 H 5 


-C 2 H 5 


-C 2 H S 


607 


235 


-CI 


"C 2 H 5 


-CH(CH 3 )CH,CH. 


-C 2 H S 


606 


236 


-CI 


-C 2 H 5 


"C 2 H S 


"C 4 H 9 


607 


237 


-CI 


-C 2 H 5 


-C 2 H 5 


-CH(CH 3 ) CH 2 CH(CHJ, 


607 


238 


-CI 


-C 2 H 5 


-C 2 H S 


-CH 2 phenyl 


607 



Preparation of Dve Examples 239 - 24 

Dye Examples 23 9 - 24 S were prepared using the same general 
method as was used for the preparation of dye examples 222 - 238. The 
dyes, when applied to polyester as aqueous dispersions, gave good 
fastness to washing light and heat. 
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The couplers for dye Examples 23 9, 24 0 and 246 were prepared 
f rom 3- (N,N-diethylamino) -4 -methoxyaniline according to the method 1 
using acetylsalicoyl chloride (O.Olmol) in place of ethylsuccinyl 
chloride. 

The coupler for dye Example 241 was prepared from 3-<N,N- 
diethylamino) -4 -methoxyaniline according to the method 1 using 
butylchloroformate (O.Olmol) in place of ethylsuccinyl chloride. 
The coupler for dye Example 242 was prepared from 3 - <N, N-diethylamino) - 
4 -methoxyaniline according to the method 1 using ethylmalonyl chloride 
(O.Olmol) in place of ethylsuccinyl chloride. 

The coupler for dye Example 243 was prepared from 3-(N,N- 
diethylamino) -4 -methoxyaniline according to the method 2 using maleic 
anhydride (O.Olmol) in place of succinic anhydride and ethanol as the 
esterifying alcohol. 

The coupler for dye Example 244 was prepared from 3-(N,N- 
diethylamino) -4 -methoxyaniline according to the method 2 using 2,2- 
dimethylsuccinic anhydride (O.Olmol) in place of succinic anhydride and 
ethanol as. the esterifying alcohol. 

The coupler for dye Example 245 was prepared from 3-<N,N- 
diethylamino) -4 -methoxyaniline according to the method 1 using 4- 
methoxycarbonylphenylchloroformate (O.Olmol) in place of ethylsuccinyl 
chloride. 

Dye Examples 239 - 246 are summarised below :- 



y_ R23 
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Example 


i 

1 R 14 


1 R 23 


W/nm 1 


239 


-H 


2-OCOCH 3 phenyl 


598 


240 


-H 


2-OHphenyl 


590 


241 


-H 


-OC 4 H 9 


587 


242 


-H 


-CH 2 COOC 2 H 5 


591 


243 


-H 


-CH«CKCOOC 2 H 5 


596 


244 


-H 


-CH 2 C(CH,) 2 COOC 2 H«; 


592 


245 


-H 


4-COOCK^Dhenyl 


573 


246 


-CI | 


4-OCOCH,phenyl 


601 







Example 24 7 

ciammon roDvithiouvrimiriinP * y^nenyiazo) 4,6 - 

The procedure of Example 1 was repeated except that in place 
cf the 1.6 parts of N, N-bis- (2-cyanoethyl ) aniline; 1.5 parts of 4 6- 
d.ammo-2-propylthiopyrimidine were used. The product, 5- (2 , S-dichloro- 
4-fluorosulphonylphenylazo) -4 , 6 -diamincpropylthiopyrimidine (3.4 parts) 
Amax=420nm, when applied to polyester materials from an aqueous 
dispersion gives bright yellow shades with excellent fastness to light 
and wet treatments. 



Example 74R 

Preparation of 4- (2 , 5-riirh1oro-4-f luorosu] 



ethyl , N-merhvl nhthal im-idoani ] i n<» 



ilphonvlohen ylazo) -T-chloro-N- 
The procedure of Example 1 was repeated except that in place 
of the 1.6 parts of N,N-bis- (2-cyanoethyl) aniline; 2.6 parts of 3- 
chloro-N-ethyl,N-methyl P hthalimidoaniline were used. The product, 4- 
(2,5-dichloro-4-fluoro S ulphonylphenyla Z o)-3-chloro-N-ethyl N- 
methylphthalimidoaniline (4.0 parts) Amax=455nm, when applied to 
polyester materials from an aqueous dispersion gives oranoe shades with 
excellent fastness to light and wet treatments. 

Example 24 9 

SlhSBiigEgis^ 3 

The procedure cf Example 1 was repeated except that in place 
of the 1.6 parts of N,N-bis- (2-cyanoethyl) aniline,- 1.5 parts of 3- 
methylmorpholincbenzene were used. The product, 4- (2, 5-dichloro-4- 
flucrosulphonylphenylazo) - 3 -methylmcrpholinobenzene (1.9 parts) 
Amax=4 8 0nm, when applied to polyester materials from an aqueous 
dispersion gives dull bluish red shades with excellent fastness to light 
and wet treatments. 
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Example 250 

Preparation of 4- (2-nitro-4 -f luorosulphonvl -6 -chlorophenvlazo) -1- (N- 
ethvlarnino) naphthalene 

The procedure of Example 139 was used expect that 1-<N- 

ethylamino) naphthalene (7.86 nmol) was used in place of the 3 - (N, N- 

diethylamino) acetanilide. The dye has a of 571 nm. 

Example 251 

Preparation of 4- (2 -nitro- 4 -f luorosulphonvl - 6 -chlorophenvlazo) -1- (N- 
ethvl -N-n-propyl amino) naphthalene 

The procedure of Example 139 was used except that 1- (N- 
ethyl-N-n-proylamino) naphthalene was used in place of the 3-(N,N- 
diethylamino) acetanilide. The dye has a A TO of 578nm. 

Example 252 

Preparation of 4 - f 4 , 8 -dif luorosulr>honvlnaphth-2-vlazo) N . N- 
diethylaniline 

To a mixture cf 2-amino-4 , 8dif luorosulphonylnaphthalene (1.6 
parts) and acetic/propionic acid mixture (20 parts, 86/14 vol /vol ) , 
stirring at 0.5°C, was added dropwise nitrosyl sulphuric acid soln (1.5 
parts) . The mixture was stirred at this temperature for a further 15 
mins . 

The diazo solution was added to a mixture of N,N- 
diethylaniline (0.9 parts), methanol (50 parts) and sulphamic acid (0.5 
parts); stirring at 0.5°C. After stirring for 2 hours at this 
temperature, the product was isolated by filtration, washed with water 
and dried at 50°C to yield; 4 - (4 , 8 -dif luorosulphonylnaphthyl-2 -az-o) -N, N- 
diethylaniline (1.6 parts). When applied to polyester materials from 
an aqueous dispersion, the dye gives red shades with excellent fastness 
to wet treatments. Amax of 500nm. 
The following Examples of dyes of Formula: 




S0 2 F 
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were prepared by the procedure of Example 252: 



| Example 


R 1 


R 2 


R 4 


Amax 


253 


-C,H 9 


~C 4 Hg 


-H 


509 


254 


-C 2 H 5 


-C 2 H S 


-CH 3 


519 


255 


-C 2 H 5 


-C 2 H 5 


-NHCOCH 3 


530 


[ 256 


-C 2 H 4 CN 


-C 2 H 4 CN 


-H 


460 



Example 2 57 ~ 
Preparation of 4- f7-cvan-4-ni> ronhPn V l a7 o) -N-Prh v 1 -w-a - (4. 

To a mixture of 2-cyano-4-nitroaniline (1.5 parts) and 
acetic/propicnic acid mixture (10 parts, 86/14 vol /vol ) , stirring at 
0.5»C, was added dropwise nitrosyl sulphuric acid soln (2.0 parts) 
The mixture was stirred at this temperature for a further 3 0 mins. 

The diazo solution was added to a mixture of N-ethyl N-2-(4- 
flucrosulphonylphenoxyD-ethylaniline (3.0 parts), methanol (SO parts) 
and sulphamic acid (0.5 parts); stirring at 0.5°C. After stirring for 
2 hours at this temperature, the product was isolated by filtration 
washed with water and dried at 50°C to yield; 4 - (2-cyano-4 - 
nitrophenylazo) -N-ethyl, N-2- (4 -f luorosulphonylphenoxy) ethylaniline (3 0 
parts). When applied to polyester materials from an aqueous 
dispersion, the dye gives bluish red shades' with excellent light 
fastness and excellent fastness to wet treatments. Amax of 530nm. 

Example ?^fl 

Preparation of 4 - < 3 -aretvl -s-nli-™ t hi»n.7 - v i azoj -H-Prhv! -g-g - j * - 
f luorosulphonvl phenvoxy) ethvlanil inp 

The procedure of Example 257 was repeated except that in 
Place of the 1.5 parts of 2-cyano-4 -nitroaniline ; 1.7 parts of 2-amino- 
3-acetyl-5-notrothiophene were used. The product 4- (3-acetyl-5- 
notrothienyl - 2 -azo ) -N-ethyl , N- 2 - (4 - f luorosulphonylphenoxy) ethylaniline 
(2.0 parts) when applied to polyester .materials from an aqueous 
dispersion gives reddish blue shades with excellent fastness to light 
and wet treatments. Amax of 590nm. 



Example ?cp 

Preparation of 4 - (2- chloro-4 -nitrophenvlszo) - 1 



) -3-met- hvl-N-er.hvl-N-2- (4- 



riuorcsulphonvl phenoxv) ethvlani 1 i 

To chlcrosulphonic acid (17.5 parts) stirring at 0.5"C. was 
added gradually 3-methyl-4- (2 -chloro-4 -nitrophenylazo) -N-ethyl , N-2- 
phenoxyethyl aniline (8.0 parts). Thionyl chloride (5.4 parts) was 
added and the mixture was stirred at O.S°C for" 2 hours. The reaction 
mixture was drowned into ice/water (500 parts),' the product was isolated 
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by filtration and washed acid- free with cold water. 

The filter cake was set stirring with 1,4-dioxan (40 parts) 
and a solution of potassium fluoride (1.8 parts) in water (10 parts) was 
added. The mixture was heated at 60°C for 3 hours, cooled to. ambient 
and the product was isolated by filtration to yield; 
3 -methyl -4- (2-chloro-4 -nitrophenylazo) -N-ethyl , N-2- (4- 
f luorosulphonylphenoxy) ethylaniline (4.5 parts). 

The product when applied to polyester materials from an 
aqueous dispersion gives mid red shades with excellent fastness to light 
and wet treatments. Amax of 510nm. 

Example 26 0 

Preparation of 4- (6-t hiocvanatobenzothiazol -2-vlazo) -N-ethvl -N-2- (4- ' 
f luorosulphonylphenoxy) ethylaniline " '~~ ^ 

The procedure of Example 257 was repeated except that in 
place of the 1.5 parts of 2 -cyano-4 -nitroaniline ; 1.9 parts of 2-amino- 
6 -thiocyanatobenzthiazole were used. 

The product, 4- (6-thiocyanatobenzthiazolyl-2-azo) -N-ethyl, N- 
2- {4- f luorosulphonylphenoxy) ethylaniline (1.4 parts) when applied to 
polyester materials from an aqueous dispersion gives bluish red shades 
with excellent fastness to light and wet treatments. Amax of 522nm. 

Example 261 

Prepar ation of 4- (2 , 6 -dichloro-4 -nitrophenvlazo) -N-ethvl -N-2 - (4- 
f luorosulphonylphenoxy) ethylaniline 

The procedure of Example 257 was repeated except that in 
place of the 1.5 parts of 2 -cyano-4 -nitroaniline ; 1.9 parts of 2-amino- 
6 -thiocyanatobenzthiazole were used. 

The product, 4- ( 6 - thiocyanatobenzthiazolyl -2 -azo) -N-ethyl , N- 
2- (4-f luorosulphonylphenoxy) ethylaniline (1.4 parts) when applied to 
polyester materials from an aqueous dispersion gives bluish red shade 
with excellent fastness to light and wet treatments. Amax of 522nm. 

Example 2 62 

Prepar ation of 4- (6 -thiocvanatobenzothiazol- 2-ylazo) -3 -methyl -N-ethvl -N- 
2- (4 -f luorosulphonylphenoxy) ethylaniline 

The procedure of Example 257 was repeated except that in 
place of the 3.0 parts of N-ethyl , N-2- (4- 

f luorosulphonylphenoxy) ethylaniline , 3.1 parts of N-ethyl, N-2- (4- 
f luorosulphonylphenoxy) ethyl -m-toluidine were used. 

The product, 3-methyl-4- (6-thiocyanatobenzthiazolyl-2-azo) - 
N-ethyl , N-2- (4-f luorosulphonylphenoxy) ethylaniline (1.7 parts) when 
applied to polyester materials from an aqueous- dispersion gives violet 
shades with excellent fastness to light and wet treatments. Amax of 
.54 0nm. 
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Examples 263 and 264 

Dyes prepared by the procedure described for Example 13 9 but 
using the l-naphthyl amine in place of 3 - (N, N-diethylamino) acetanilide 
are of Formula : 




Example 




R 2 


««/nm J 


263 


C 2 H 5 ; 


H 


571 


264 


C 2 H S 


C 3 H 7 


578 

■■■ 1 



Example 

Preparation of 3 -n-bnryT -5 (2 , 5-rii rhl oro-4 -f 1 no^.n p honv]nh< . mrl Mrn , . , _ 
pyano - 6 - hydroxy- 4 - me thy] - ? - o XO - TH-ny r-i h s Qg 

The procedure of Example 1 was repeated except that in place 
of the 3.0c of 3-methvl-N-ethyl- N -<2-benzoyloxyethyl)aniline, 1.8g of 1- 
n-butyl-3-c y ano-6-hydrcx y -4-methyl-2-oxo-IH-pyridine were used The 
product l-n-butyl-5(2,5-dichloro-4-fluorosul P honylphenyla 2 o)-3-cyano-6- 
hydroxy-4-methyl-2-oxc-IH-pyridine (2.5g) when applied to polyester 
materials from aqueous dispersion gives greenish yellow shades with 
excellent wet and light fastness properties . imax=435nm. 

Example 2fifi 

Preparation of 1 -phenyl - 3 -t -hnryl . 5 . am i nn-4 - f2 , S -ri< rhl gro-j - 
f luorosulphon ylphenvlazo) ovrazolp 

The procedure of Example 1 was repeated except that in place 
of the 3.0g of 3 -methyl -N- ethyl -N- (2 -benzoylcxyethyl > aniline, 1 . 5g of 1- 
phenyl-3-t-butyl-5-amincpyrazole were used. The product l-phenyl-3 -t- 
butyl-5-amino-4-(2,5-dichloro-4-fluorosulphcnylphenyl £ zo) pyrazole 
(2.lc) when applied to polyester materials form aqueous dispersion gives 
greenish yellow shades with excellent wet and light fastness properties. 
Amax=4 4 2nm. 
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Examples 267-275 

The dyes of the following formulae may be made by the 
procedure of Example 1 by diazotising the appropriate amine and coupling 
onto the appropriate coupling component :- 



Example 2 67 



NHCOCH3 




1 

y — n = n 




,C 2 H 5 



=/ C 2 H 5 



25 



30 




SQ 2 F 



35 



40 



45 



Example 269 



NHCOCH3 




Example 27 0 



SQ 2 F 



50 



55 



ch 3n cn 
n' % 




NHCOCH3 



N=N 




C2H5 

w 

C2H5 



60 
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Example 11 \ 

NHCOCH3 



N-N 

C2H5S*^^g 



C2H5 

Example 779 



c 2 h 5 s v 

y_ N NHC0CH3 

C 2 H 5 



Example 




Examnlp on a 




CI HO 

FO2S — y — N=N — v ^ 
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Example 276 



F0 2 S 




Example 277 



F0 2 S 




CI H 3 C CN 



N=N 




NHCH(CH 3 )2 



NHCH(CH 3 ) 2 



Example 278 




CH 3 
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la A process for colouring a synthetic textile material or 

fibre blend thereof which comprises applying to the synthetic textile 
material a compound or mixture thereof, which is free from water 
solubilising groups, of Formula (1): 

A-NsN-D 

Formula (1) 

wherein: 

A and D each independently is an optionally substituted heterocyclic 
or carbocyclic group and 
at least one of A or D carries directly at least one .-S0 2 F group or 
carries a substituent to which at least one -S0 2 F group is attached 
except for 4- (4-f iucrosulphonylphenylazo) -N,N-dimethylaniline, provided 
that one of A or D is not 3 , 5-dif luorosulphonylthien-2-yl , optionally 
substituted l-phenyl-pyrazol-4-yl-5-one or 



SO2F 



or that one of A or D does not carry an -NCH 2 CH (OH) CH 2 C1 , -NC0CH 2 C1 or 
-NCH 2 CH 2 S0 2 F substituent. 

2 * A Process for colouring a synthetic textile material or 

fibre blend thereof which comprises applying to the synthetic textile 
material a compound or mixture thereof, which is free from water 
solubilising groups, of Formula (1) wherein A and D each independently is 
an optionally substituted heterocyclic or carbocyclic group in which 
at least one of A or D carries directly at least one -S0 2 F group or 
carries a substituent to which at least one -S0 2 F group is attached and 
at least one of A or D carries directly at least one ester group or 
carries a substituent to which at least one ester group is attached. 

3 - A Process for colouring a polyester textile material or 

fibre blend thereof which comprises applying to the polyester textile 
material a compound or mixture thereof, which is free from water 
solubilising groups, of Formula (1) in which A and D are as herein 
before defined except for 4 - (4-f luorosulphonyiphenylazo) -N,N- 
dimethylaniline, provided that one of A or D is not 3,5- 
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dif luorosulphonylthien-2-yl, optionally substituted l-phenylpyrazol-4- 
yl-5-one or 4 -nitro-2 -f luorosulphonylphenyl or that one of A or D does 
not carry an -NCH 2 CH 2 S0 2 F subst itutent . 

4. A process according to any one of claims 1 to 3 in which A 
and D each independently is selected from thienyl, thiazolyl, 
isothiazolyl, pyrazolyl, imidazolyl, pyridyl, pyridonyl, 1,2,4- and 
1,3,4-thiadiazolyl, furanyl, pyrrolyl , pyridazyl, pyrimidyl, pyrazinyl, 
benzothiazolyl , benzoisothiazolyl , quinolinyl , isoguinolinyl , indolyl , 
pyridothiazolyl, pyridoisothiazolyl , 1 , 2 , 3- triazolyl , 1 , 2 , 4 - triazolyl , 
phenyl and naphthyl. 

5. A process according to any one of claims 1 to 3 in which A 
and D each independently is selected from thienyl, phenyl, naphthyl, ' 
thiazolyl, isothiazolyl, pyridonyl, quinolinyl.' 

6. A process according to any one of claims 1 to 3 in which A 
and D each independently is selected from thien-2-yl, phenyl, naphth-1- 
yl, naphth-2-yl, thiazol -2 -yl , isothiazol -5 -yl , pyrid-4-one-5-yl or 
quinolinyl . 

7. A process according to any one of claims 1 to 3 in which A 
is thien-2-yl or phenyl and D is phenyl or naphth-l-yl. 

8 - A process according to any one of claims l to 3 in which the 

compound of Formula (1) is of Formula (3) : 




Formula (3) 

wherein: 

R 1 and R 2 each independently is -H or optionally substituted C^-alkyl 
or optionally substituted aryl ; 

R 3 , R 4 , R 5 and R € each independently is -H, -F, -CI, -Br, -I, -S0 2 F or 
Ci.g-alkyl, C^-alkoxy, C^alkanoylamino , -NHSQ 2 alkyl or 
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^ -Ophenyl each of which may be optionally substituted; 

R. R and R» each independently is - H , C^-alkyl. -N0 2 , -COOC, «-alkyl 
-OCOalkyl, -CI, -F. -Br, -I, -COC M -.lkyi. -CN. f ormyl , ' 
protected formyl or -S0 2 F provided that at least one of R 1 to 
R> is -SO : F or carries a substituent to which at least one 
-SO,F group is attached and provided that R 7 and R s are not 
both -S0 2 F.- 

9- A process according to any one of claims 1 to 3 in which the 

compound of Formula (1) is of Formula (4) : 




Formula (4) 

wherein: 

R 1 and R 2 each independently is -H or optionally substituted C^-alkyl or 

optionally substituted aryl; 
R 3 , R\ R s and R 6 each independently is -H, -F, -CI, -Br, -I, -S0 2 F or 

C^alkyl, C^-alkoxy, C^-alkanoylamino, -NHS0 2 alkyl or - 

Ophenyl each of which may be optionally substituted; and 
R to r« each independently is -H, alkcxy, alkyl, -NO,, -S0 2 F, -F, -CI, 

-Br, -I or -CN; 

provided that when R» is S0 2 F, R » is noc . N q 2 and R » R » and RM arg ^ 
all -H . 

10. A process according to any one of claims 1 to 3 in which the 

compound of Formula (1) is of Formula (7) : 
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FQ 2 S 



10 




N=N 




Formula (7) 



15 



in which 
R 1 and R 2 
R 4 



20 



25 



R 13 and R 14 



each independently is optionally substituted C M - alkyl ; 
is alkyl or a group of Formula R^-N-Y-X-W 

in which Y is a direct link or C = O, X is a direct link, 

alkyl, alkenyl, aryl, heterocyclic, alkylOalkyl, -NR 20 -z-, - 

COOZ or -0-2 in which Z is alkyl, alkenyl, aryl, 

heterocyclic, alkylOalkyl or a direct link and 

is -H, alkyl, aryl or alkylaryl, W is -C0 2 R 21 , -OCOR 21 or -OH 

in which R 21 is alkyl, aryl, alkylaryl, alkylOalkyl or 

alkylOH, and R w is -H or alkyl; 

is -H, C^-alkoxy or -Ophenyl; 

is -N0 2 or -CI; and 

each independently is -H or -CI. 



30 



11 * A process according to any one of claims 1 to 3 in which the 

compound of Formula (1) is of Formula (5) : 



35 



40 




Formula (5) 
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wherein 

p3 ^ ^ inde P end -tly is -H, optionally substituted C^-alkyl- 

R is optionally substituted C M -alkyl or C M -alkoxy, 

* is optionally substituted C^-alkyl or C^-alkoxy; 

18 13 option£ll y substituted C^-alkyl, N0 2 or CI; 

to R each independently is - H . -C^-alkyl, -C^-alkoxy, - P , 

^ -CI, -Br, -I, - S 0 2 F, -N0 2 , -CN or -NR*R 2 ; 

R is -N0 2 or -S0 2 F; 

Rl1 is -H; and 

R 13 and R 14 each independently is -H or -CI. 



12 • A compound of Formula (2): 



in which: 



Formula (2) 



A 1 and D » each independently is an optionally substituted heterooyclic 
or carbocyclic group 
and at least one of A 1 or D> carries directly at least one -SO,F group or 

e™ fo vf :iT nt co which at ieast ° ne - s ° jf is «™ 

except for 4 - (4 -f luorosulphonylphenylazo) -N. N-dimethylaniline 
4- (4-f luorosulphonylphenylazo) -N,N-diethylaniline 
4- (4-f luorosulphonylphenylazo) -N-ethyl-N-acetoxyethylaniline 
1- (5-f luorosulphonyl-2-methylphenylazo) -2-hydroxynaphthalene,' 

S ll-ll^ 05 ^ 0 ^ 1 ^ 1 ^ °" (trif lu — ^ylcarbonylamino) -N-ethyl- 
N- < 2 -methoxyethyl) aniline, y 

4- (4-f luorosulphonylphenylazo, -3- (trif luoromethylcarbonylamino, -N-ethyl- 
N- (2-cyanoethyl) aniline, y 

4- (4-f luorosulphonylphenylazo) -2 , 5-dimethyl-N-ethyl -N- (2- 
methoxyethyl) aniline, 

4- (4-fluorosulphonylphenylazo)-2,5-dimethyl-N-ethyl-N- (2- 
cyanoethyl) aniline, 

^'^ UOrOSUlph ° nylphen y lazo) -N-ethyl-N- (2-fluorosulphonylethyl) 

4-(4-fluorosulphonylphenylazo)- N , N -di(2-fluorosul P honylethyl)aniline, 
4- (3-f luorosulphonyl-4-methylphenylazo) -3- (trif luoromethylcarbonyl 
amino) -N-ethyl-N- (2 -methoxyethyl) aniline, 

4-(3-fluorosul P honyl-4-methyl P henylazo)-2,5-dimethyl- N -ethyl- N -( 2 - 
methoxyethyl) aniline, 

4- O-f luorosulphonyl-4-chlorophenylazo) -3- (trif luoromethylcarbonyl 
amino) -N-ethyl- N - (2 -methoxyethyl) aniline, 

4-(3-fluorosul P honyl-4-chlorophenylazo)-2,5-dimethyl- N - e thyl- N -(2- 
methcxethyl) aniline, 

4- (5-fluorosul P honyl-2-methylphenylazo) -l-aminonaphthalene, 
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4- (5-f luorosulphonyl-2-methylphenylazo) -2-ethoxyaniline , 

4- (3-f luorosulphonylphenylazo) -2, 5-dimethoxyaniline , 

4- (2-chloro-4-nitrophenylazo) -2-methyl-5-f luorosulphonylaniline, 

provided that A 1 is not 3 , 5-dif luorosulphonylthien-2-yl , optionally 

substituted pyrazol -4 -yl- 5 -one or N-allylpyrid-2 -one-5-yl and provided 

that A 1 is not 



when D 1 carries an -NCH 2 CH (OH) CH 2 C1 substituent and provided that one of 
A 1 or D 1 is not 




and provided that A 1 is not a f luorosulphonylphenyl group when D 1 is an 
aryl amide of an aromatic 2 -hydroxycarbcxylic acid. 

13. A compound of Formula (1): 

A-N=N-D 

Formula (1) 

wherein 

A and D each independently is an optionally substituted heterocyclic or 
carbocyclic group in which at least one of A or D carries directly at 
least one -S0 2 F group or carries a substituent to which at least one - 
S0 2 F group is attached and at least one of A or D carries directly at 
least one ester group or carries a substituent to which at least one 
ester group is attached. 

14. A compound according to claim 13 in which A and D each 
independently is selected from thienyl, thiazolyl, isothiazolyl , 
pyrazolyl, imidazolyl, pyridyl, pyridonyl, 1,2,4- and 1,3,4- 
thiadiazolyl , f uranyl , pyrrclyl, pyridazyl, pyrimidyl, pyrazinyl, 
benzothiazolyl , benzoisothiazolyl , quinolinyl , isoquinolinyl , indolyl , 
pyridothiazolyl , pyridoisothiazolyl , 1,2, 3 - triazolyl , 1,2, 4 - triazolyl , 
phenyl and naphthyl . 

15. A compound according to claim 13 in which A and D each 
independently is selected from thienyl, phenyl , naphthyl , thiazolyl, 
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isothiazolyl, pyridonyl, guinolinyl. 

16. A compound according to claim 13 in which A and D each 
independently is selected from thien-2-yl, phenyl, naphth-l-yl, naphth- 
2-yl, thiazol-2-yl, isothiazol-5-yl , pyrid-4 -one-5-yl or guinolinyl. 

17. A compound according to claim 13 in which A is thien-2-yl or 
phenyl and D is phenyl or naphth-l-yl. 

18. A compound according to claim 13 in which the compound of 
Formula. (1) is of Formula (3): 




Formula (3) 

wherein: 

R 1 and R* each independently is -H or optionally substituted C^.-alkyl or 

optionally substituted aryl; 
R 3 . R\ R s and R e each independently is -H, -F, -CI, -Br, -I, - S 0 2 F or 

Cn-alkyl. Ci.g-alkoxy, C^alkanoylamino, -NHS0 2 alkyl or 
-Ophenyl each of which may be optionally substituted; 
R 7 . R e and r» each independently is -H, C^-alkyl , -NO,', -C00 Cj € -alkyl 

-OCOalkyl, -CI, -F, -Br, -I, -COC w -alkyl, -CN, formyl, ' 

protected forntyl or -S0 2 F provided that at least one of R l 
to R» is -so 2 F or carries a substituent to which at least one 

-S0 2 F group is attached and provided that R 7 and R» are not 

both -S0 2 F. 

19. A compound according to claim 13 in which the compound of 

Formula (1) is of Formula (4) : 
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N=N 




Formula (4) 

wherein: 

R a and R 2 ' each independently is -H or optionally substituted C^-alkyl or 

optionally substituted aryl; 
R 3 , R 4 , R 5 and R € each independently is -H, -F, -CI, -Br, -I, -S0 2 F or 

C^alkyl, Ci.g-alkoxy, C^-alkanoylamino; -NHS0 2 alkyl or - 

Ophenyl each of which may be optionally substituted; and 
R 10 to R 14 each independently is -H, alkoxy, alkyl, -N0 2 , -S0 2 F, -F, -CI, 

-Br, -I or -CN; 

provided that when R 10 is S0 2 F, R 12 is not -N0 2 and R*\ R 13 and R 14 are not 
all -H. 

20. A compound according to claim 13 in which the compound of 

Formula (1) is of Formula (7) : 



F0 2 S 




Formula (7) 



in which 

R 1 and R 2 each independently is optionally substituted C^-alkyl; 
R 4 is alkyl or a croup of Formula R 19 -N-Y-X-W 

in which Y is a direct link or C = O, X is a direct link, 
alkyl, alkenyl, aryl, heterocyclic, alkylOalkyl, -NR 20 -Z-, 
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COOZ or -O-Z in which 2 is alkyl , alkenyl , aryl, 

heter ° CyCliC ' £lk > rl0alk y 1 or a direct link and 
R 20 is -H, alkyl, aryl or alkylaryl, W is -C0 2 R 2 \ -0C0R" or -OH 

in which R 21 is alkyl, aryl, alkylaryl, alkylOalkyl or 

alkylOH, and R A * is -H or alkyl; 
R 5 is -H, C^-alkoxy or -Ophenyl; 
R 10 is -N0 2 or -CI; and 
R 13 and R 14 each independently is -H or -CI. 

21. A compound according to claim 13 in which the compound of 

Formula (1) is of Formula (5) : 



R» R" R ia 




Formula (5) 



wherein 



R* and R 2 each independently is -H, optionally substituted C^-alkyl; 
R * is optionally substituted C^-alkyl or C^-alkoxy; 

R * o is °Ptionally substituted C^-alkyl or C^-alkoxy; 

R " is optionally substituted C^-alkyl, N0 2 or CI; 

RlS " ^ each independently is -H, -C^-alkyl, -C^-alkoxy, 

-CI, -Br, -I, -SO z F, -N0 2 , -CN or -NR A R 2 ; 
R " is -N0 2 or -S0 2 F; 

Ril is -H ; and 

R 13 and R 14 each independently is -H or -CI. 



22 . 



A dispersion comprising a compound of Formula (1) 



A-N=N-D 

Formula (l) 



wherein 

A and D each independently is an optionally substituted heterocyclic or 



WO 95/20014 



PCT/GB94/02831 



61 

carbocyclic group and 

at least one of A or D carries directly at least one -S0 2 F group or 
carries a substituent to which at least one -S0 2 F group is attached 
except for 4- (4 -f luorosulphonylphenylazo) -N, N-dimethylaniline , provided 
that one of A or D is not 3 , 5-dif luorosulphonylthien-2 -yl , optionally 
substituted 1 -phenyl -pyrazol -4 -yl-5-one or 



SO2F 

or that one of A or D does not carry an -NCH 2 CH (OH) CH 2 C1 , -NC0CH 2 C1 or 
-NCH 2 CH 2 S0 2 F substituent and water. 

23. A process for the mass coloration of plastics which 
comprises incorporating into a plastics material a compound or mixture 
thereof which is free from water solubilising groups, of Formula (1) 
wherein A and D each independently, is an optionally substituted 
heterocyclic or carbocyclic group and at least one of A or D carries 
directly at least one -S0 2 F group or carries a substituent to which at 
least one -S0 2 F group is attached. 

24. A process for the mass coloration of plastics which 
comprises incorporating into a. plastics material a compound or mixture 
thereof which is free from water solubilising groups,, of Formula (1) 
wherein A and D each independently is an optionally substituted 
heterocyclic or carbocyclic group and at least one of A or D carries 
directly a least one -S0 2 F group or carries a substituent to which at 
least one -S0 2 F group is attached and at least one of A or D carries 
directly at least one ester group or carries a substituent to which at 
least one ester group is attached. 
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